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PREFACE

This report covers work performed by the University of Dayton Research

Institute (UDRI), Dayton, Ohio 45469-0130, during the period from September 1988 to
April 1992. It was caried out under Air Force Contmacts No. F33615-86-C-5031,
"Composites Supportability Rapid Test and Evaluation," and No. F33615-89-C-5643,
'Nonnwtallics, Test and Evaluation." The work was administered under the direction of

Mr. Robert Urzi of the Systems Support Division of the Air Force Materials Laboratory,
Wright Laboratory, Wright-Patterson Air Force Base, Ohio. Mr. William Purcell
(WLIMISE) was the Program Project Engineer for the preliminary investigation. Mr.
James Mazza (WL/MLSE) was the Program Project Engineer for the remainder of the
program.

The work described herein was conducted at UDRI in the Plastics, Adhesives, and
Composites Laboratory of the Materials Engineering Division. The technical effort was

directed by Mr. Ronald J. Kuhbander with Mr. Joha Wright and Marianne Piekutowski
being responsible for much of the laboratory worL

This report was submitted by the authors for publication in January 1994.
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SECTION 1

INTRODUCTION

Developments in the formulation of two-part paste epoxy adhesives have resulted
in material systems which exhibit excellent elevated temperature properties when cured
at reduced temperatur Reduced temperature curing is advantageous when bonding
materials of dissimilar coefficients of expansion. This capability combined with
excellent room temeratu storability, good pot life, and excellent handleability makes
this material of considerable interest for on-aircraft field repair operations. This program

was conducted to obtain design allowable type data for Hysol EA9394 paste adhesive to

be applied to aircraft rep a.



SECTION 2

CONTROL DATA

Control data were obtained from three productior. batches of Hysol EA9394 A/B

paste adhesive. Part A batches were 0010, 9199, and 0204. Part B batches were 0010,

9172-i, and 0204. Testing included: tensile lap shear (ASTM D 1002), floating roller

peel (ASTM D 3167), honeycomb sandwich flatwise tension (ASTM C 297), and

honeycomb sandwich climbing drum peel (ASTM D 1'/81). Tests were conducted at

-65*F, 75*F, and 2000 F on specimens that weat in the dry, as-fabricated condition. The

data from these control data tests wem used as the basis for comparison of all other test

data unless specifically noted in the appropriate test discussion. Criteria for materials,
processes and techniques used in preparation of specimens for control data testing am
lised below. Any deviations from these criteria are described in the appropriate section
of this repom.

SAdhemd alloy: 2024 T3 bare aluminum,

* Surface preparatioa: phosphortic acid anodize per ASTM D 3933

, Adhesive primer Amtrican Cyanamid's BR 127

, Primer thickness and cure 0.0002 inchA cured 30 minutes at 750F followed by
60 minutm at 250WF

+ Bondline control: 0.15 mm dla glan beads. 0.5% by wt of Pan A

* The test chAm r tem ur tfor .-6F and 200DF tests was stabilized for
45 minutes prior to serthig the specimen into the grips. The spechm was hld at
the te temperature for 10 minutes prior to tsting to insure tempelatur
equilibration. All tenersu= were monitond by a tbesuocouple in close
pro•imity to ft adhesive joint being tested.

* All test specimens wer cut from laner panels f(abical il accordanw with
apprpriate ituia. Specitens for a particular test group were selected at random
from seveal panel to asure W"t Unrei.

Curing conditions were established based upon the manufacturer recommended
cure cycle and the ealilties of field level repair operations. Hysol reconunended 7 days at

room Waem ture or I hour a 2000 P. A 7-day cure cycle was considemd to be

unr asnay long for repak op ions. 200P is cMsdeed to be a pracicable
maxr -nI for field level repair. Tlherfore. 1 90F :1 I00F was establisWe as the baseline

cure UMpwe for this Program Te cure time was established al 2 hours to insure

that adhesive tW oly reached 80F would be sufficiendy cured. The criteria for

2



curing the various types of test specinvns was established to assure worst case
mchanical properties. It was i-4ependently determined that lower lap shear strength
was obtained for a 1801F cure thda for a 200°F cure while dhe reverse was true for peel
strength. Consequently, lap shear specimcns were cured a& 180°F, and peel specimens
were cured at 200°F.

It is widely known that the mixing process for two-part paste adhesives causes
considerable air to be mixed into the adhesive blend. This mixed-in air usually results in
higher levels of porosity for paste adhesive than for film adhesives. When paste
adhesives are exposed to heat and/or vacuum the tiny mixed-in air bubbles expand,
causing the porosity to increase. Some low viscosity adhesives can be vacuum degassed
to eliminate the mixed-in air. Observations of the. Hysol EA9394 adhesive have shown
that as vacuum is increased the m'xed-in air bubbles expand slowly until the bubble
internal pressure overcomes the adhesive viscosity effects. At this point the bubble size
increases dramatically with higher vacuum. It was also noted that at the maximum
attainable vacuum the bubbles did not escape the adhesive. This phenomenon results in
the generation of extreiiely high porosity at the free edges of bonded joints (or panels)
that are cured unb..r high vacuum. The porosity was observed to decrease as distance
from the free edg increased. At distances greater than approximately 3/4-inch from a
free edge tho adhesive porosity diid not vary further. This phenomenon had little effect
on the fabrication of the large panels required to generate peel specimens because the
panel edge pieces were discarded after the machining process. The preparation of tensile
lap shear specimens, however, is greatly affected because the bond line has only a 1/2-
inch overlap. Solutions for reducing the porosity in the bondline and recovering lap
shear sWrngth include reduced vacuum and posi'-oe pressure. A positive pressure of
20 psi • as selected for this study. Tensile lap shear and floating roller peel data
illustrating the affect of this phenomnon are summarized in Tables 1 and 2.

2.1 TENSILE LAP SHEAR CONTROL DATA

All specimnens were fabrlcted• n accordmvw with ASTM D 1002 and the criteria
listed above. Adhesive curing conditions were 180OF for 2 hours with 20 psi positive
pressure. Specimen width, overlap length, bondine thickness, failure load, and failure
mode were recorded. Ten replicates -were tested for each condition.

'l1e te•sile lap shear control data arm summarized in Table 3. A complete listing
of Al Wnsile lap shear contkol data in included as Appmeiix A.

3



TABLE 1

TENSILE LAP SHEAR STRENGTHS FOR EA9394
ADHESIVE VS. PROCESSING TECHNIQUES

Tensile Lap Shear
Pressuie Bondie Pressure Strength

Alplication -ii-H (psi) 750F _psi)

Vacuum Bag 27 3134
Vacuum Bag 24 -- 2600
Vacuum Bag 21 4183
Vacuum Bag 13 -- 4194
Vacuum Bag 7 -- 4244

Positive Pressure --- 5 4503
Positive Pressure -- 10 4127
Positive Pressure ... 14.7 4552
Positive Pressure .-- 20 4247

TABLE 2

FLOATING ROLLER PEEL STRENGTHS PROCESSED
IN FULL VACUUM VS. POSITIVE PRESSURE

.•loating Roller Peel (pli)

Test TeDML•ature Full Vacuum (27 in.Hg) Positive Pressure (20 psi)

75OF 12.8 10.8

-65OF 9.2 8.7
2000F 12.1 13.7

Edge @ 7!"F 13.1 10.9
center @ 75OF 11.5 10.4

4



TABLE 3
TENSILE LAP SHEAR STRENGTH CONTROL DATA

FOR THREE PRODUCTION BATCHES OF EA9394 ADHESIVE

Adhesive Batch Tensile LAP Shear Stren (psi)
"Number -65OF 75OF 200OF

0100 Avg. 4203 4294 3081
S.D. 102 138 72

9199 Avg. 4000 4311 3016
S.D. 117 171 58

0204 Avg. 4377 5189 3352
S.D. 149 127 71

Overall Avg. 4193 4598 3150

2.2 FLOATING ROLLER PEEL CONTROL DATA

All floating roller peel control specimens were fabricated in accordance with
ASTM D 3167 and the aforementioned criteria. Adhesive cure was accomplished at
200F for 2 hours with full vacuum. Specimen width, overlap length, bondline
thickness, failure load, and failure mode were recorded. Five replicates were tested for
each test coadition.

Floating roller peel control data are summarized in Table 4. A complete listing of
all floating roller peel control data is included as Appendix B.

2.3 HONEYCOMB SANDWICH FLATWISE TENSION CONTROL DATA

All honeycomb sandwich flatwise tensile control specimens were fabricated in
accordance with ASTM C 297 and the criteria listed above. The honeycorab core was
Hexcel 1/4-5052-7.9 dluninawm The glass beads were not expected to provide bondline

* ccetoml but were included to keep the adhesive consistent with other tests. The adhesive
cue was colsed at 2 hours at 200'F under full vacuum for 2 hours. Five
rl -F ues were tested for each condition. Aluminmun loading blocks were bonded to the

vecipe at room temperature using Hytol EA9320. Specimen dimensions, failure load,
and faildv : mode wer recotded.



TABLE 4
FLOATING ROLLER PEEL STRENGTH CONTROL DATA

FOR THREE PRODUCTON BATCHES OF EA9394 ADHESIVE

Adhesive Batch Floating Roller Peel Stren nt _NO

Number -65OF 750F 200OF

0100 Avg. 7.3 9.9 10.7
S.D. 0.7 2.4 1.3

9199 Avg. 9.8 12.7 11.9
S.D. 1.5 2.9 0.7

0204 Avg. 5.6 7.3 8.5
S.D. 0.8 1.9 1.5

Overall Avg. 7.6 10.0 10.4

Honeycomb sanuwich flatwise tension control data are summarized in Table 5. A
complete listing of all honeycomb sandwich flatwise tension control data is included as

Appendix C.

TABLE 5
HONEYCOMB SANDWICH FLATWISE TENSILE STRENGTH CONTROL DATA

FOTHREE PRODUCTION BATCHES OF EA9394 ADHESIVE

"Honeycomb Sandwich Flatwise Tensile Strength
Adhesive Batch __si)

Number -653F 750F 20(0F

0100 Avg. 771 770 472
S.D. 54 43 37

9199 Avg. 1162 975 685
S.D. 41 32 36

0204 Avg. 1093 1185 760
S.D. 22 26 18

OverAll . 1009 977 639

6



2.4 HONEYCOMB SANDWICH CLIMBING DRUM PEEL CONTROL DATA

All honeycomb sandwich climbing drum peel control specimens were fabricated
in accordance with ASTM D 1781, and the above criteria. The honeycomb core was
Hexcel 1/4-5052-7.9 aluminum. Glass beads were incorporated in the adhesive as for the

other control data tests. The adhesive was cured at 200OF for 2 hours under a full
vacuum. Five replicates were tested for each test condition. Specimen dimensions,

failure load, and failure mode were recorded.

Honeycomb sandwich climbing drum peel control data are summarized in

Table 6. A complete listing of all honeycomb sandwich climbing drum peel control data
is includied as Appendix D.

TABLE 6
HONEYCOMB SANDWICH CLIMBING DRUM PEEL STRENGTH

CONTROL DATA FOR THREE PRODUCTION BATCHES OF EA9394 ADHESIVE

Honeycomb Sandwich Climbing Drum Peel
Adhesive Batch Strength (in.lbs/inI

Number -65°F 750F 2000F

0100 Avg. 8.4 10.5 7.4
S.D. 2.3 1.2 0.7

9199 Avg. 7.5 10.6 6.9
S.D. 2.0 2.3 0.4

0204 Avg. 7.4 12.2 8.0
S.D. 1.6 1.2 0.8

Overall Avg. 7.8 11.1 74.3
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SECTION 3
HUMIDITY EXPOSURE

Tensile lap shear, floating roller peel, honeycomb sandwich flatwise tension, and

honeycomb sandwich climbing drum peel tests were conducted after humidity exposure

to determine property degradation caused by absorbed moisture. Humidity exposure was

for 30 days at 140°F and 95-100% relative humidity. All aspects of the fabrication and

testing of the specimens exposed to humidity were identical to those used with the
control data specimens with one minor exception. The soak time at temperature was
reduced from 10 minutes to 4 minutes for all -650F and 2000F tests to minimize dryout.

All data generated for humidity aged specinens can be compared directly to the control

data of Section 2 to obtain degree of degradation.

All humidity exposure specimens were tested as soon as possible after removal

from the exposure chamber. All specimens were held in plastic bags with wet towels

during the period from chamber removal to test. The tensile lap shear data are
summarized in Table 7 and included in detail in Appendix E. Floating roller peel data

are presented in Table 8 and Appendix F. Honeycomb sandwich flatwise tension data are

presented in Table 9 and Appendix 0. Honeycomb climbing drum peel data are

presented in Table 10 and Appendix H. Control data are also included to facilitate

comparison
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TABLE 7
EFFECT OF HUMIDITY EXPOSURE ON TENSILE LAP SHEAR STRENGTH

FOR THREE PRODUCTION BATCHES OF EA9394 ADHESIVE

Tensile Lap Shear Strength Mi
Adhesive -65OF 750F 200OF

Batch Number Dry (1) Wet (2) Dry (1) Wet (2) Dry (1) Wet (2)

0010 Avg. 4203 4798 4294 4060 3681 2425
S.D. 102 129 138 106 72 41

9199 Avg. 4000 4526 4311 3957 3016 2458
S.D. 117 150 171 67 58 35

0204 Avg. 4377 4522 5189 4974 3352 3099
S.D. 149 172 127 106 71 33

Overall Avg. 4193 4615 4598 4330 3150 2660

(1) Dry data are control data from Section 2.
(2) Wet data are for 30-day aging at 140 0F and 95-100% R.H.

TABLE 8
EFFECT OF HUMIDITY EXPOSURE ON FLOATING ROLLER PEEL STRENGTH

FOR THREE PRODUCTION BATCHES OF EA9394 ADHESIVE

Floating Roller Peel Strength (pli)
Adhesive -650F 750F 200OF

Batch Number Dry (1) Wet (2) Dry (1) Wet (2) ry (1) Wet (2)

0010 Avg. 7.3 9.3 9.9 11.7 10.7 7.8
S.D. 0.7 2.7 2.4 2.5 1.3 2.1

9199 Avg. 9.8 5.9 12.7 11.8 11.9 10.2
S.D. 1.5 0.5 2.9 1.7 0.7 0.9

u0

0204 Avg. 5.6 2.6 7.3 6.3 8.5 6.4
S.D. 0.8 0.5 1.9 0.9 1.5 1.0

Overall Avg. 7.6 5.9 . 10.0 9.9 10.4 8.1

(1) Dry data are control data from Section 2.

(2) Wet data am for 30.day aging at 140OF and 95-100% R.H.
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TABLE 9

EFFECT OF HUMIDITY EXPOSURE ON HONEYCOMB SANDWICH
FLATWISE TENSION STRENGTH

FOR THREE PRODUCTION BATCHES OF EA9394 ADHESIVE

Honeycomb Sandwich Flatwise Tension Strength (psi)
Adhesive -650F 750F 2000F

Batch Number Dry (1) Wet (2) Dry (1) Wet (2) Dry (1) Wet (2)

0010 Avg. 771 621 770 505 472 357
S.D. 54 27 43 23 37 14

9199 Avg. 1162 586 975 533 685 289
S.D. 41 25 32 20 36 13

0204 Avg. 1093 600 1185 619 760 349
S.D. 22 19 26 21 18 14

Overall Avg. 1009 602 977 552 639 332

(1) Dry data arm control data from Section 2.
(2) Wet data are for 30-day aging at 140°F and 95-100% R.H.

TABLE 10

EFFECT OF HUMIDITY EXPOSURE ON HONEYCOMB SANDWICH
CLIMBING DRUM PEEL STRENGTH FOR THREE PRODUCTION

BATCHES OF EA9394 ADHESIVE

Honeycomb Sandwich Climbing
Adhesive Drum Peel (injlbs/in)

Batch Number 75°F Dry (1) 75 0F Wet (2)

0010 Avg. 10.5 9.1
S.D. 1.2 0.7

9199 Avg. 10.6 9.0
S.D. 2.3 1.1

0204 Avg. 12.2 9.9
S.D. 1.2 0.4

Overall Avg. 11.1 9.33

(1) Dry data ae control data from Section 2.
(2) Wet data ar for 30-day aging at 14O0 F and 95-100% R.H.
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SECTION 4
TENSILE LAP SHEAR STRESS DURABILITY

Tensile lap shear stress durability per ASTM D 2919 was determined on EA9394
adhesive, Batch No. 0010, at 120OF and 95-100% R.H. The dry tensile lap shear strength
"was determined at 1200F, then six specimens were subjected to 60% of that stress in the
humid environment until failure. The tensile lap shear specimens used for stress
durability are fabricatd according to ASTM D 1002 except the adherend length is
5 inches rather than 4 inches. The materials and fabrication procedures were identical to
those used in fabricating the control test specimens (see Section 2).

Seven tensile lap shear specimens were tested at 120 0F. Each specimen was
soaked at temperature for 10 minutes prior to testing. The average tensile strength
measured was 3926 psi and the standard deviation was ±154 psi. Six tensile lap shear
specimens were placed in the ASTM D 2919 durability fixtures and loaded to 2356 psi
(60%). The stress durability fixture was then placed in the humidity cabinet and
monitored daily. Elapsed time to failure was recorded.

The creep durability results are shown in Tablt; 11. The individual test specimen
static lap shear strength results at 120°F dry are shown in Appendix I, along with
specimen dimensions and failure modes.

TABLE 11
STRESS DURABILITY OF EA9394 ADHESIVE PER ASTM D 2919

AT 1200F AND 95-100% R.H.

Tensile Shear Time to Failure
Stress (psi) (days)

2356 18
2356 31
2356 63
2356 77
2356 90
2356 124
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SECTION 5

STORAGE LIFE

One critical property for any field repair adhesive is room temperature storage
life. While reduced temperature storage is commonplace in factory or depot operations,
it presents significant problems for many field repair operations. Additionally many field
activities are conducted in tropical or desert climates. Room temperature storage can
often occur at temperatures exceeding 100*F.

Viscosity and tensile lap shear strength were determined to be appropriate
indicators of storage life along with workability. Storage temperatures of 75°F, 100°F
and 120*F were selected to represent a reasonable range of field storage temperatures.

Viscosity measurements were obtained using a Brookfield viscometer model RVF.
Tensile lap shear specimens were fabricated in accrdance with the criteria listed in
Section 2 and tested in accordance with ASTM D 1002. Test results are summarized in
Table 12. A complete listing of all data is included as Appendix J.

12



TABLE 12

EFFECT OF LONG TERM STORAGE AT VARIOUS
TEMPERATURES ON THE TENSILE LAP SHEAR STRENGTH

AND VISCOSITY OF EA9394 ADHESIVE

Tensile Lap Shear
Storage Storage Visco si poise Stren (psi) (1)

Temperature r'm Part 'A' Part 'B' 750F 200OF

Initial 0 10,820 540 4026 3192

75OF I mo. 12,100 650 ---
6 mos. 13,340 566
9 mos. 11,820 684 ......
12 mos. 11,940 710 4237 3563
18 mnos. 12,100 728 4102 3127
24 mos. 12,360 752 5431 3699
30 mos. 12,900 764 4819 3610

1000F I to. 11,100 634 .....
6 nos. 11,300 768
9 mos. 12,140 702 ......
12 mos. 12,900 730 4254 3511
18 Ms. 13,400 766 4208 3077
24 ns. - 818 ...

120PF 1 oo. 13,260 663 ..
6 mos. 12,940 818 --

9 mos. 13,440 880 ...
12 mos. 15,160 868 4228 3312
18 mos. Solid 898 ......

(1) Specimens fabricated into lap shear specimens using adhesive that had been
stod at the indicated tmpeaummr for the indicated time.
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SECTION 6

POT LIFE

Pot life or work life is an important property when considering field repair

adhesives. It is important to know how much time is available after the two-part paste is
mixed for adhesive application, part fit up, application of vacuum bag (or other pressure
application devices), heat-up, etc. The manufacturer specified pot life of 100 minutes at
75°F for a 450 gram sample was verified by tensile lap shear and floating roller peel
testing along with observations of workability and flow during cure. Test specimens
were fabricated exactly as the control data specimens using batch 0010 except the time
lapse between adhesive application and panel assembly was extended and noted.
Ambient temperatures of 750F and 100°F were tested knowing that many repair
operations take place at temperatures above 751F. Tensile lap shear testing was in
accordance with ASTM D 1002. Five replicates were tested at 751F and 200*F. Floating
roller peel testing was in accordance with ASTM D 3167. Five replicates were tested at
"-670F, 750F, and 2000F.

The EA9394 adhesive maintained some tack for 270 minutes at 750F but, once
assembled and cured, very little flow was observed. But. once assembled and cured, very

little flow as observed. Panels fabricated after an open assembly time of 150 minutes at
750F also had reduced flow, but was sufficient to yield tensile lap shear strengths similar

to the control datL The floating roller peel strengths were much higher than the control
datam This is due, at least in part, to the glueline thickness which is much higher than the
control, which is due to the reduced flow. Typically bonds having thick bondlinms have
an apparent higher floating roller peel suength than thin bondlines.

Pot life verification test data are summarized in Tables 13 and 14. A complete
listing of all data is included as Appendix K.
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TABLE 13

EFFECT OF POT LIFE ON TENSILE LAP
SHEAR STRENGTH OF EA9394 ADHESIVE

Tensile Lap Shear Strength (psi)
Open Assembly T'ime (1) 750F 200OF

Control 5189 3352

150 wins. at 75*F 5247 3348
200 mins. at 750F 2230 1586
270 rins. at 750F 2215

60 mins. at 100MF 4864 3223
80 rins. at 100F 4017 3006

(1) Adhesive was mixed, then applied to adherends but adherends were not
assembl~d until after the Wktc twed and teperature had eapsed.

TABLE 14
EFFECT OF POT LIFE ON FLOATING ROLLER

PEEL STRENGTH OF EA9394 ADHESIVE

Open Aumnbly - Fl.ting Roller Peel S n (0.10
Time (1) -65°F 750F 200PF

Coanr 5.6 7.3 8.5

150 mins at 750F 14.8 19.3 6.6
200 mins, at 75OF 5.8 4.0 2.0
270 mini at 750F - - -

60 mini at 1O0rF 53 2.7 2.3
80mns. at 100°F. 4.0 2.4 1,4

(1) Adhesive was mixed, then applied to adhereads but wdotnds were not
ammbled after the Indica time and tmpwrture capwL
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SECIION 7

GLASS TRANSITION TEMPERATURE DETERMINATION

The glass transition tempenrt (Tg) for both dry and moisture saturated Hysol
EA9394 paste adhesive was determined by means of dynamic mechanical analysis
(DMA). Neat resin moisture gain determinations were also made in conjunction with the

Tg measurements. Samples from the three production batches used in the control data
tests were cured at 180°F (tensile lap shear specimen cur temperature) and 200'F (peel
and flatwise tension specimen cure temperature). Samples wem tested in the as cured
(dry) condition and after saturation at 140*F and 95 to 100% relative humndity. Three
replicates for each condition were tested. Weight gain and Tg data art summarized in

Table 15. Complete data listings are included as Appendix L

TABLE 15
GLASS TRANSITION TEMPERATURE OF EA9394

% Weight Gain
Adhesive Ti After 200 F Cure Tg l A 800F Cure 200WF 180OF
Batch No. _ _D Dry (OF) Wet °( C Cure cu_ _

0010 316 231 279 241 5.6 5.2

9199 325 246 311 244 4.7 4.9

0204 342 262 334 264 5.0 5.3
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SECION 8
MISCELLANEOUS EFFECTS

In considering a two-pan paste adhesive for field level structural repair
operations, several effects, many of which are well understood for film adhesives, must
be considered. Due to the complications and uncertainties of on-aircraft field level

repair, many design and processing variables rw.nnot be controlled as stringently as is
possible in factory or depot operations. This section discusses the effects of several
variables deemed to be significant in field repair operations.

8.1 PRIMER THICKNESS

Primer thickness is known to have significant effects on mechanical properties

and failure modes of structural adhesive bonds. Since primer thickness control is more
difficult in field repair operations and since it is more likely that the primer will be
applied too thick rather than too thin, tests wert conducted tc determine the effect a
primer layer that was thicker than the 0.0002 inch optimum. Hysol EA9394 Batch 0010
was used for these tests. ThW materials processes and criteria described for the control
data tests were used in the preparation of the specimens for these tests with the exception

of primer thicknnss. Tensile lap shear (ASTM D 1002) and floating roller peel (ASTM
D 3167) tests wore conducted at -670F, 751F, and 2000F using primer thicknesses of
0.0002 inch (control) and 0.0006 inch. Five replicates per test condition were tested.

Test results are summarized in Table 16. Complete data listings are included in

Appendix M.

8.2 BONDLINE THICKNESS

Bondline thickness control is an important facwt of adhesive bond joint
preparation. Classically, lap shear strength decreases and peel strength increase, with
increasing beadline thickness. Tensile lap shear and floating roller peel tests were
conducted at -.670F, 750F, and 2000F using specimens fabricated from EA9394 Batch
0010 both thin and thck bondines. The test results wore comnred to the control &t&
All specimns were fabricated and tested identically with the control data tests, with the.
exception of bondline thickness. Test results are surmarized in Table 17. A complete

listing of all test data is included as Appendix N.
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TABLE 16

EFFECT OF BR 127 ADHESIVE PRIMER THICKNESS
UPON TENSILE LAP SHEAR AND FLOATING ROLLER

PEEL STRENGTHS OF EA9394 ADHESIVE

r Test Tensile Lap Shear Strength (psi)

Tmperature (F) 0.2 mils Control 0.6 mil

-65 4203 4583
75 4294 4209

200 3081 3022

Floating Roller Peel Strength (pli)

"-65 7.3 1 3.2
75 9.9 2.8
200 10.7 1.9

TABLE 17
EFFECT OF BONDLINE THICKNESS ON TENSILE

LAP SHEAR AND FLOATING ROLLER
PEEL STRENGTHS OF EA9394 ADHESIVE

Dondline Thickness Tensile Lap Shear Strength (ysi)
C(nh) -65oF 750F 200oF

0.001 4853 5401 3740
0.007* 4203 4294 4020
0.017 3740 381 3120

Floating Rollcr Peel Strength ( pli)

0.004 12.9 713 15.0
0.010* 12.5 9.9 14.5
0.021 10A4 . 10.7 8.4

Conrol data
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8.3 OVERLAP LENGTH

Single lap shear tests were conducted using EA9394 Batch 0010 to determine the

effect of overlap length. Tests were conducted at 75*F on specimens fabricated exactly

the same as the control data specirens except overlap length (and total specimen length)

were increased as noted. Test results are summarized in Table 18. Complete test results

are included as Appendix 0.

TABLE 18

EFFECT OF OVERLAP LENGTH ON TENSILE
LAP SHEAR STRENGTH OF EA9394 ADHESIVE

Overlap Length Tensile Lap Shear

(inches) Strength (psi)

0.5* 4294

1.0 3486

1.5 2372

2.0 1817

* Control data.

8.4 350°F EXPOSURE

It is not uncommon that a part previously repaired in the field might be returned

to the depot for a repair action separate from the field repair. Depot repair is nonnally
conducted in an autoclave using 350*F curing materials because of their superior
riiecbanlcal and physical properties. This depot repair operation would result in the field

repoir being exposed to 3500F for some period of time during the subsequent operation.
Tests were conducted to determine what effect 3500F exposure might have on EA9394

SBatch 0010 cured at 200W . Floating roller peel tests were conducted at 7510F and 2DOjF
after 350F expoure for 2 hours and 16 hours. Spechien were fabricated and tested
exactly the amM as the control data specimens. Pive ivplicae were tested at each

condition. Test daa are swmnazedin Table 19. Completa test results are included in

AppediP.
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TABLE 19

EFFECT OF HIGH TEMPERATURE EXPOSURE ON FLOATING
ROLLER PEEL STRENGTH OF EA9394 ADHESIVE

Temperature Floating Roller Peel Strength
Exposure 75OF (pli) 200°F (pl)

Control 9.9 10.6

2 hours at 350OF 8.4 4.6

16 hours at 350*F 4.2 1.7

8.5 THERMAL PULSE

Military combat aircraft are designed for exposure to various weapons effects.
Both -conventional and special weapons can impose thermal pulses of considerable
intensity for a brief time. It is important to know if field installed bonded patches can
withstand this exposure. Tensile lap shear and floating roller peel tests were conducted
on specimens fabricated with EA9394 Batch 0010 after exposure to a typical thermal
pulse. Since this type test is not normally conducted for adhesives, identical tests were
conducted using FM300K film adhesive to create a more meaningful baseline. Tests
were conducted on as-fabricated and on specimens that had been exposed to a hot/humid
environment of 140PF and 95-100% RH for 30 days. The EA9394 specimens were

fabricated and tested exactly the samm as the control data and humidity exposure
specimens. The FM300K specimens were fabricated in accordance with ASTM D 1002
using the materials and processes specified for the EA9394 specimens except that two
cure techniques wer used. FM300K specimens were cured in an autoclave at 350OF and
25 psi plus vacuum to simulate manufacturing operations and at 350*F under vacuum
only to simulate repair operttions. Tic only other deviation from the control data tests
was that the themal pulse exposure specinens were painted to simulae actual military
surface finish. Specinen painting was accomplished using MIL-P-23377 epoxy/
polyamnide prmer and MIL-C-83286 polyurethane topcoat Color No. 36018. Paint and
primer application and thickness were typical of military combat aircraft, Only that side
of each specimnmn that was to be exposed to the thermal pulse was painted. The floating
roller peel specmen was exposed with both the thin adherend and the thick adherend
toward the thermal pulse. Only that floating roller peel data for the thick adherend
toward the pulse ar reported since all of the specimens exposed with the thin side toward

20



the pulse delaminated and could not be tested. Test results are summarized in Table 20.
Complete test results are included in Appendix Q.

TABLE 20

EFFECT OF THERMAL PULSE ON EA9394 AND
FM300K REPAIR ADHESIVES

"Tensile Lap Shear (psi) Floating Roller peel (Pl)
Type Control After Pulse Control After Pulse

Adhesive Cure Dry Wet(l) Dry Wet(l) Dry Wet(l) Dry Wet(l)

EA9394 Standard 4203 4798 4773 3658 7.3 9.3 9.4 9.9

FM300 Autoclave 4494 4423 4158 4832 31.0 32.8 32.7 32.5

FM300 Vacuum 4252 4337 3769 4051 28.4 28.2 32.4 35.2
Bag

(1) After 30 days exTosure to 1400F and 95-100% R.H.

8.6 COMPOSITE ADHERENDS

The characterization of EA9394 adhesive is directed toward repair of military
aircrft Therefore, it is likely that it would be used with adherends other than
aluminum. Both titanium and reinforced composites are candidates. Hysol's EA9396
epoxy resin has also been characterized for a candidate repair resin and was chosen for
the matrix to be used with both glass and graphite cloth reinforcements. The following

lists the aherend materials, surface preparations, and primer combinations:

"Adherend Material Surface Preparion Primer

7781 Olass/MA9396 Epoxy Light sanding and solvent None
wipe

W133 Graphite/EA9396 Light sanding and solvent None
Epoxy wipe

6-4 Titanium Pasa Jell 107 BR 127

2024 T3 Bare Aluminum Phosphoric acid anodize BR 127
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The following lists the physical properties of the composite fabricated:

No. of Thickness % Fiber % Void
Reinforcement Sizing Plies (CM) inches) Volume Volume

7781 Glass A1100 8 0.168 0.066 56.4 1.96

W133 Graphite Epoxy 4 0.145 0.057 59.2 4.18

The panels were fabricated using the same procedures used to obtain the tensile lap shear

control data previously reported. Ten specimens were tested at -65*F, 75*F, and 200*F
Susing EA9394 Batch 0010. Test results are summarized in Table 21. Complete test

results are included in Appendix R.

TABLE 21

TENSILE LAP SHEAR STRENGTH USING VARIOUS ADHEREND
MATERIALS AND EA9394 ADHESIVE

Adherend Tensile Lap Shear Strength (psi)
Material -65°F 750F 200OF

7781 Glass/Epoxy 2334 2095 1755

W133 Graphite/Epoxy 3566 4117 2866

6-4 Titanium 2981 3578 2318

2024 T3 Aluminum 4203 4294 3081

8.7 SURFACE PREPARATION

In particular for field repair, phosphoric acid anodize (PAA) tank surface

preparation and the use of corrosion inhibiting primers may be impractical or impossible.

A non-tank PAA (PANTA) surface preparation per AFML-TR-77-206, scuff sand with

3M Scotchbrite general purpose pad No. 7447, and Pasa Jell 105 were used to prepare

test panels. The bonded panels were cured using the samn conditions as that for control

data. Tensile lap shear and floating roller peel tests were conducted at 750F. Test results

are summarinzed in Table 22. Complete test results are included in Appendix S.
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TABLE 22

EFFECT OF SURFACE PREPARATION AND NONoPRDAED
SURFACE ON MECHANICAL PROPERTIES

Adherend Surface Pre-Tlt Strength
Test Type Material Preparation Primer Ai (psi)

Lap Shear Al/Al PANTA (1) None Nune 4787
Wet (5) 4489

Lap Shear Al/Al Sanded (2) None None 1524
Wet (5;: 1454

Lap Shear Al/Al Sanded (2) BR 127 None 2861
Wet (5) 2196

Lap Shear Al/AI psa Jem 105 Nome None 4772
Wet (5) 3727

Lap Shear Gr/Gr (3) Wet Aged (5) None None 1823
& Sanded Wet (5) 1727

Peel Gr(3)/Al(4) Gr-sanded None None 15.2
Al-PAW I) Nom Wet (5) 13.1

NOTES:
(1) Non-tank PAA.
(2) With red Scotchbrite.
(3) W133 ClothiEA9396, 4 ply.
(4) Flexible adheiend (0.020).
(5) 30 days at 140*F wd 95-I00- R.FI
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SECTION 9

CONCLUSIONS

This effort was directed toward the characterization of the Hysol EA9394 two-

part paste adhesive as a field level repair adhesive for military aircraft. Test results and

appropriate conclusions resulting from this program are as follows:

1. The EA9394 paste adhesive cured at 190 ± 100F exhibits excellent shear strength

at -67*F to 200TF. Strength retention after humidity exposure is also excellent.

2. EA9394 peel strength is relatively low when compared to high temperature film

adhesives such as FM300. However, peel strength reteniron is good at low and

high temperatures as well as after humidity exposure.

3. The tensile lap shear strength (ASTM D 1002) properties are affected by the

vacuum level applied during vacuum bag curing; higher vacuum levels increased
porosity and reduced lap shear strength. This effect of high vacuum appears to be

limited to specimen edges, so it caused the reduction in shear strengths while

leaving peel unaffected. Positive pressure application and reduced vacuum levels

were two methods found to reduce porosity and recover lap shear strength.

4. The Hysol recommended storage shelf life of 1 year at room temperature has

been verified with considerable margin. A 75°F storage life of over 2 years was

demonstrated during testing on this program. One year storage life at 120*F was

demonstrated. It appears that if the material has sufficient viscosity to allow

pnrper mixing of the two parts it is usable as a repair adhesive.

5. The Hysol recomended pot life of 100 minutes at 751F is considered to be valid.

6. The relatively low peel strength of 200*F-cured EA9394 adhesive was reduced by
a significant amount after exposure at 350F.

7. Exposure of EA9394 bonded joints to thermal pulses was examined briefly. The

resistance of the bond-4 joint system appears to be heavily dependent upon the

thickness of the metal adherend exposed to the pulse. In both lap shear and peel

strengths, the EA9394 performned as well as the control film adhesive.
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APPENDIX A

RESULTS OF INDIVIDUAL TEST SPECIMENS
FOR TENSILE LAP SHEAR CONTROL DATA
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TABLE A.1,

CONTROL DATA, INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 750F FOR PRODUCTION

BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Number M1 in Eailure Mode

RB1B-A23-14-2 4063 0.006 Adhesive-primer to metal
RBIB-A23-14-7 4016 0.005 Adhesive-primer to metal

RB IB-A23-15-4 4208 0.006 Adhesive-primer to metal

RB 1B-A23-16-1 3845 0.008 Cohesive-in adhesive
RB 1B-A23-16-5 4568 0.007 Adhesive-primer to metal

RB1B-A23-17-6 4462 0.005 Adhesive-primer to metal

RB1B-A23-20-3 4899 0.006 Adhesive-primer to metal

RB1B-A23-29-4 4213 0.006 Adhesive-primer to metal
RB 1 B-A23-33-3 4379 0.005 Adhesive-primer to metal

RB1B-A23-33-7 4289 0.005 Adhesive-primer to metal

Average 4294
Std. Dev. 138
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TABLE A.2

CONTROL DATA, INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 200°F FOR PRODUCTION

BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Number P.l in Failure Mode

RB IB-A23-14-1 2966 0.007 Cohesive-in Adhesive
RB IB-A23-15-6 2988 0.006 Cohesive-in Adhesive

RB1B-A23-16-7 3019 0.006 Cohesive-in Adhesive

RB IB-A23-17-1 2946 0.007 Cohesive-in adhesive
RB 1B-A23-17-4 3090 0.006 Cohesive-in Adhesive
RB1B-A23-20-2 3061 0.I06 Cohesive-in Adhesive

RB IB-A23-20-7 3112 0.006 Cohesive-in Adhesive
RB1B-A23-29-6 3222 0.005 Cohesive-in Adhesive
RBIB-A23-33.2 3254 0.005 Cohesive-in Adhesive

RB 1 B-A23-33-6 3146 0.005 Cohesive-in Adhesive

Average 3081

Std. Dev. 72
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TABLE A.3

CONTROL DATA, INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT -65°F FOR PRODUCTION

BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Number Pli in Failure Mode

RB 1B-A23-14-4 4273 0.005 Adhesive-primer to metal

RB1B-A23-15-2 4207 0.006 Adhesive-primer to metal

RB1B-A23-15-7 4257 0.006 Adhesive-primer to metal

RB1B-A23-16-4 4330 0.005 Adhesive-primer to runtal

RB1B-A23-17-2 3953 0.006 Cohesive-in Adhesivt;
RB IB-A23-20-4 4419 0.006 Adhesive-primer to metal

RB 1B-A23-20-6 3883 0.008 Cohesive-in Adhesive

RB IB-A23-29-1 4188 0.007 Adhesive-primer to metal

RBIB-A23-29-3 4281 0.006 Adhesive-primer to metal

RBIB-A23-33-5 4233 0.005 Adhesive-primer to metal
Average 4203
Std. Dev. 102
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TABLE A.4

CONTROL DATA, INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT -65OF FOR PRODUCTION

BATCH 9199

Lap Shear Glueline
Specimen Strength Thickness
-Number 1 in Failure Mode

RBIB-A23-21-1 4292 0.005 Adhesive-primer to metal

RB IB-A23-22-2 3684 0.006 Cohesive-in Adhesive

RB 1B-A23-22-7 3680 0.005 Cohesive-in Adhesive

RB1B-A23-23-4 4464 0.005 Adhesive-primer to metal

RBIB-A23-24-2 3631 0.006 Cohesive-in Adhesive

RB IB-A23-25-1 3835 0.007 Cohesive-in Adhesive
RB IB-A23-25-3 3827 0.006 Cohesive-in Adhesive

RB I B-A23-26-5 4001 0.005 Adhesive-primer to metal
RB IB-A23-34-3 4253 0,005 Adhesive-primer to metal

RB IB-A23-34-6 4308 0.006 Adhesive-primer to metal

Average 4000

Std. Dev. 117
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TABLE A.5

CONTROL DATA, INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 75°F FOR PRODUCTION

BATCH 9199

Lap Shear Glueline
Specimen Strength Thickness
Number In iu Failure Mode

RB 1B-A23-21-2 4630 0.005 Adhesive-primer to metal
RB IB-A23-21-7 4130 0.006 Adhesiye-primer to metal

RB IB-A23-22-4 4265 0.005 Adhesive-primer to metal
RB I B-A23-23-1 3768 0.007 Cohesive-in Adhesive
RBIB-A23-23-5 4641 0.005 Adhesive-primer to metal
RBIB-A23-24-6 4474 0.005 Adhesive-primer to metal

RBIB-A23-25-4 4356 0.006 Adhesive-prinmer to metal
RB IB-A23-26-3 4162 0.006 Adhesive-primer to metal
RB I B-A23-26-7 4426 0.005 Adhesive-primer to metal

RB1B-A23-34-3 4261 0.006 Adhesive-primer to metal

Average 4311
Std. Dev. 171

A-6



TABLE A.6
CONTROL DATA, INDIVIDUAL TENSI ,E LAP SHEAR SPECiMEN

STRENGTH AT 200°F FOR PRODUCTION
BATCH 9199

Lap Shear Glueline
Specimen Strength Thickness
,Nmber uk b Failure Mode

RB1B-A23-21-1 3117 0.006 Cohesive-in Adhesive

"RB 1B-A23-22-6 2898 0.005 Cohesive-in Adhesive

RB 1B-A23-23-7 2981 0.005 Cohesive-in Adhesive
RBlB-A23-24-1 2980 0.007 Cohesive-in Adhesive

RB1B-A23-24-4 2982 0.005 Cohesive-in Adhesive

RB1B-A23-25-6 3056 0.005 Cohesive-in Adhesive
RB1B-A23-26-2 3012 0.007 Cohesive-in Adhesive

RB1B-A23-26-6 2946 0.005 Cohesive-in Adhesive
RB1B-A23-34-2 3226 G.006 Cohe-sive-in Adhesive

RB1B-A23-34-7 3066 0.007 Cohesive-in Adhesive
Average 3016

Std. Dev. 58

A-7



TABLE A.7

CONTROL DATA, INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT -650F FOR PRODUCTION

BATCH 0204

Lap Shear Glueline
Specimen Strength Thickness
N B 1I- F eilurteodet

RBIB-A23-84-4 4024 0.006 Adhesive-primer to metal

RB1B-A23-85-2 4698 0.006 Adhesive-primer to metal

RB1B-A23-85-7 4326 0.006 Adhesive-primer to metal

RB IB-A23-87-4 4513 0.005 Adhesive-primer to metal

RBIB-A23-88-2 4065 0.007 Adhesive-primer to metal

RBIB-A23-89-4 4030 0.006 Adhesive-primer to metal

RB IB-A23-89-6 3994 0.005 Adhesive-primer to metal

RB IB-A23-90-I 4554 0.009 Adhesive-primer to metal

RBIB-A23-90-3 4548 0.006 Adhesive-printer to metal

RBIB-A23-91-5 5118 0,006 Adhesive-primer to metal
Average 4377

Std. Dev, 149
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TABLE A.8

CONTROL DATA, INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 75*F FOR PRODUCTION

BATCH 0204

Lap Shear Glueline
Specimen Strength Thickness
Number 0i in .ure Mode

RB 1B-A23-84-2 5701 0.005 Adhesive-primer to metal

RB1B-A23-84-7 5549 0.006 Adhesive-primer to metal

RB1B-A23-85-4 5667 0.006 Adhesive-primer to metal
RB 1B-A23-87-1 5360 0.006 Adhesive-primer to metal

RB IB-A23-87-5 5288 0.005 Adhesive-primer to metal
RB IB-A23-88-6 4900 0.005 Adhesive-primer to metal
RBlB-A23-89-3 5214 0.006 Adhesive-primer to metal
RB 1B-A23-90-4 4954 0.005 Adhesive-primer to metal
RBIB-A23-91-3 4522 0.006 Adhesive-primer to metal

RB1B-A23-91-7 4739 0.006 Adhesive-primer to metal

Average 5189

Std. Dev. 127
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TABLE A.9

CONTROL DATA, INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 200OF FOR PRODUCTION

BATCH 0204

Lap Shear Glueline
Specimen Strength Thickness
Number i• in ilure Mode

RB1B-A23-84-1 3382 0.006 Cohesive-in Adhesive

RB1B-A23-85-6 3403 0.006 Cohesive-in Adhesive

RB1B-A23-87-7 3483 0.006 Cohesive-in Adhesive

RBIB-A23-88-1 3126 0.007 Cohesive-in Adhesive

RB1B-A23-88-4 3517 0.006 Cohesive-in Adhesive

RB IB-A23-89-2 3357 0.007 Cohesive-in Adhesive

RBIB-A23-89-7 3391 0.006 Cohesive-in Adhesive

RBIB-A23-90-6 3355 0.005 Cobesive-in Adhesive

RB1B-A23-91-2 3242 0.006 Cohesive-in Adhesive

RB1B-A23-91-6 3259 0.006 Cohesive-in Adhesive

Average 3352

Std. Dev. 71
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APPENDIX B

RESULTS OF INDIVIDUAL TEST SPECIMENS
FOR FLOATING ROLLER PEEL CONTROL DATA
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TABLE B. I

CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 750 F FOR

PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Number M in Failure Mode

RB1B-B23-47-1 9.9 0.013 Cohesive-in primer

RBIB-B23-48-3 7.6 0.011 Cohesive-in primer

RB1B-B2349-2 7.9 0.011 Cohesive-in primer

RBlB-B23-50-1 10.3 0.009 Cohesive-in primer

RB1B-B23-51-3 13.5 0.009 Cohesive-in primer

Average 9.9

Std. Dev. 2.4
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TABLE B.2
CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL

-- SPECIMEN STRENGTH AT 200OF FOR
PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Number wLI in Failure Mod

RBIB-B23-47-2 10.0 0.010 Cohesive-in adhesive

RB1B-B23-48-1 9.2 0.009 Cohesive-in adhesive

RBIB-B23-49-3 10.1 0.012 Cohesive-in adhesive

RBmB-B23-50-2 11.6 0.010 Cohesive-in adhesive

RB1B-B23-51-1 12.3 0.008 Cohesive-in adhesive

Average 10.7
Std. Dev. 1.3
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TABLE B.3

CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT -650F FOR

PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Number l din

RB1B-B23-47-3 7.8 0.012 Cohesive-in primer

RB 1B-B23-48-2 7.0 0.011 Cohesive-in primer

RB1B-B23-49-1 6.4 0.011 Cohesive-in primer

RB1B-B23-50-3 7.2 0.010 Cohesive-in primer

RBIB-B23-51-2 8.3 0.009 Cohesive-in primer

Average 7.3

Std. Dev. 0.7
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TABLE B.4

CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 75°F FOR

PRODUCI'ON BATCH 9199

Glueline
Specimen Peel Strength Thickness
Numlber MLI in Failure Mode

RB1B-B23-54-1 16.7 0.008 Cohesive-in adhesive

RB1B-B23-55-3 9.1 0.013 Cohesive-in adhesive

RBlB-B23-56-2 13.5 0.008 Cohesive-in adhesive

RB1B-B23-57-1 13.2 0.009 Cohesive-in adhesive

RBIB-B23-58-3 11.1 0.010 Cohesive-in adhesive

Average 12.7

Std. Dev. 2.9
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TABLE B.5

CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 200°F FOR

PRODUCTION BATCH 9199

Glueline
Specimen Peel Strength Thickness
Nu LI in Failure Mode

RB1B-B23-54-2 12.2 0.009 Cohesive-in adhesive

RB1B-B23-55-1 12.9 0.009 Cohesive-in adhesive

RBIB-B23-56-3 12.0 0.010 Cohesive-in adhesive

RB 1B-B23-57-2 11.5 0.011 Cohesive-in adhesive

RBIB-B23-58-1 10.9 0.009 Cohesive-in adhesive

Average 11.9

Std. Dev. 0.7
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TABLE B.6

CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT -650F FOR

PRODUCTION BATCH 9199

Glueline
Specimen Peel Strength Thickness
Number wLI in Falure Mode

RB1B-B23-54-3 9.9 0.010 Cohesive-in primer

RBIB-B23-55-2 9.1 0.012 Cohesive-in primer

RB1B-B23-56-1 11.4 0.007 Cohesive-in primer

RBIB-B23-57-3 7.5 0.013 Cohesive-in primer

RB1B-B23-58-2 10.9 0.010 Cohesive-in primer

Average 9.8

Std. Dev. 1.5

B-7



"TABLE B.7

CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 75°F FOR

PRODUCTION BATCH 0204

Glueline
Specimen Peel Strength Thickness
N El ia

RBIB-B23-72-1 10.6 0.009 Cohesive-in primer
RB1B-B23-73-3 6.2 0.013 Cohesive-in primer

RB1B-B23-74-2 6.4 0.009 Cohesive-in primer

RB 1B-B23-75-1 6.3 0.009 Cohesive-in primer
RBIB-B23-76-3 6.8 0.012 Cohesive-in primer

Average 7.3

Std. Dev. 1.9
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I
TABLE B.8

CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 200OF FOR

PRODUCTION BATCH 0204

Glueline
Specimen Peel Strength Thickness
Numbr wL in FiueMd

RBIB-B23-72-2 6.6 0.011 Cohesive-in adhesive

RBIB-B23-73-1 8.7 0.010 Cohesive-in adhesive
RB1B-B23-74-3 9.0 0.010 Cohesive-in adhesive
RB1B-B23-75-2 10.5 0.010 Cohesive-in adhesive

RBIB-B23-76-1 7.7 0.011 Cohesive-in adhesive
Average 8.5
Std. Dev. 1.5
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TABLE B.9
CONTROL DATA, INDIVIDUAL FLOATING ROLLER PEEL

SPECIMEN STRENGTH AT -65°F FOR
PRODUCTION BATCH 0204

Glueline
Specimen Peel Strength Thickness

SFiuein

RB IB-B23-73-2 6.1 0.011 Cohesive-in primer

RBIB-B23-74-1 5.9 0.012 Cohesive-in primer
RB1B-B23-75-3 4.5 0.009 Cohesive-in primer

RBIB-B23-76-2 6.0 0.010 Cohesive-in primer

Average 5.6

Std. Dev. 0,8
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APPENDIX C

RESULTS OF INDIVIDUAL TEST SPECIMENS
FOR HONEYCOMB SANDWICH FLATWISE

TENSION CONTROL DATA
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TABLE C. I

CONTROL DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT 750F FOR

PRODUCTION BATCH 0204

Specimen Tensile Strength
Number Pi ,Failure Mode

RB 1B-C23-149-1 1227 Adhesive-core to adhesive

RB 1B-C23-149-2 1213 Adhesive-core to adhesive

RB 1B-C23-149-3 1095 Adhesive-core to adhesive

RB1B-C23-149-4 1205 Adhesive-core to adhesive

RB1B-C23-149-5 1186 Adhesive-core to adhesive

Average 1185

Std. Dev. 26
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TABLE CQ2

CONTROL DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT 200°F FOR

PRODUCTION BATCH 0204

Specimen Teunile Srength
Number 808 Ah ivcre tode

RBIB-C23-149-6 808 Adhesive-core to adhesive

RB 1B-C23-149-7 780 Adhesive-core to adhesive

RB1B-C23-149-8 789 Adhesive-core to adhesive

RBIB-C23-149-9 751 Adhesive-core to adhesive
RBI1B-C23-149-10 671 Adhesive-core to adhesive

Average 760
Std. Dev. 18
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TABLE C.3

CONTROL DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT -650F FOR

PRODUCTION BATCH 0204

Specimen Tensile Strength
Number p.k Failure MQdo

RB1B-C23-149-11 1015 Adhesive-core to adhesive

RB1B-C23-149-12 1186 Adhesive-core to adhesive

RBIB-C23-149-13 963 Adhesive-core to adhesive

RBIB-C23-149-14 1113 Adhesive-core to adhesive

RB1B-C23-149-15 1190 Adhesive-core to adhesive

Average 1093

Std. Dev. 22

C-4



TABLE C.4

CONTROL DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT 750F FOR

PRODUCTION BATCH 9199

Specimen Tensile Strength
NuIg zi •Failure Mode

RBIB-C23-147-1 1033 Adhesive-core to adhesive

RB1B-C23-147-2 979 Adhesive-core to adhesive
RBIB-C23-147-3 910 Adhesive-core to adhesive

RB1B-C23-147-4 902 Adhesive-core to adhesive

RBIB-C23-147-5 1050 Adhesive-core to adhesive

Average 975

Std. Dev. 32
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TABLE C.5

CONTROL DATA, INPIV/DUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT 200°F FOR

PRODUCTION BATCH 9199

Specimen Tensile Strength
Number C 1 7A ivcre tode

RB IB-C23-147-6 784 Adhesive-core to adhesive

RB IB-C23-147-7 752 Adhesive-core to adhesive

RB 1B-C23-147-8 557 Adhesive-core to adhesive

RB IB-C23-147-9 669 Adhesive-core to adhesive
RBI1B..C23-147-1I0 665 Adhesive-core to adhesive

Average 685

Std. Dev. 36
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TABLE C.6

CONTROL DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT -650F FOR

PRODUCTION BATCH 9199

Specimen Tensile Strength
Numbe Mi Failure Mode

RB 1B-C23-147-11 1261 Adhesive-core to adhesive

RB1B-C23-147-12 996 Adhesive-core to adhesive

RB1B-C23-147-13 1046 Adhesive-core to adhesive

RB1B-C23-147-14 1283 Adhesive-core to adhesive

RBIB-C23-147-15 1236 Adhesive-core to adhesive

Average 1162

Std. Dev. 41
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TABLE C.7

CONTROL DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT 75°F FOR

PRODUCTION BATCH 0010

Specimen Tensile Strength
Number P1 EutMuM e

RB 1B-C23-145-1 860 Adhesive-core to adhesive

RB1B-C23-145-2 649 Adhesive-core to adhesive

RBIB-C23-145-3 620 Adhesive-core to adhesive

RBIB-C23-145-4 844 Adhesive-core to adhesive

RBIB-C23-145-5 880 Adh'esive-core to adhesive

Average 770

Std. Dev. 43
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TABLE C.8

CONTROL DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT 200OF FOR

PRODUCTION BATCH 0010

Specimen Tensile Strength
Number 1t Failure Mode

RB1B-C23-145-6 591 Adhesive-core to adhesive

RBIB-C23-145-7 439 Adhesive-core to adhesive

RBIB-C23-145-8 450 Adhesive-core to adhesive

RBIB-C23-145-9 388 Adhesive-core to adhesive

RB1B-C23-145-10 491 Adhesive-core to adhesive

Average 472

Std. Dv. 37
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TABLE C.9

CONTROL DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMENS STRENGTH AT -65 0F FOR

PRODUCTION BATCH 0010

Specimen Tensile Strength
Number p.9 Failure Mode

RB1B-C23-145-11 761 Adhesive-core to adhesive

RB1B-C23-145-12 1152 Adhesive-core to adhesive

RB1B-C23-145-13 612 Adhesive-core to adhesive

RB1B-C23-145-14 745 Adhesive-core to adhesive

RB1B-C23-145-15 583 Adhesive-core to adhesive

Average 771

Std. Dev. 54
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APPENDIX D

RESULTS OF INDIVIDUAL TEST SPECIMENS
FOR HONEYCOMB SANDWICH CLIMBING

DRUM PEEL CONTROL DATA
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TABLE D.I

CONTROL DATA, INDIVIDUAL HONEYCOMB CLIMBING DRUM
PEEL SPECIMEN STRENGTH AT 75°F FOR

PRODUCTION BATCH 0010

Specimen Peel Strength
Number in-in Failure Mode

RB1B-D23-151-1 12.5 Cohesive-in adhesive

RB 1B-D23-152-3 10.6 Cohesive-in adhesive

RBIB-D23-155-2 10.3 Cohesive-in adhesive

RB IB-D23-156-1 10.1 Cohesive-in primer

RBIB-D23-157-3 9.2 Cohesive-in primer

Average 10.5

Std. Dcv. 1.2
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TABLE D.2
CONTROL DATA, INDIVIDUAL HONIEYCOMB CLIMBING DRUM

PEEL SPECIMIEN STRENGTH AT 200°F FOR
PRODUCTION BATCH 0010

Specimen Peel Strength
Numbgr in-lbs/in Failure Mode

RB 1B-D23-15 1-2 7.7 Cohesive-in adhesi ve

RB 1B-D23-152-1 6.7 Cohesive-in adhesive

RB 1 B-D23-155-3 731 Cohesive-in adhesive

RB 1B-D23-156-2 8.4 Cohesive-in adhesive

RB 1B-D23-157-1 7.1 Cohesive-in adhesive

Average 7.4
Sd. Dev. 0.7
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TABLE D.3

CONTROL DATA, INDIVIDUAL HONEYCOMB CLIMBING DRUM
PEEL SPECIMEN STRENGTH AT -650F FOR

PRODUCTION BATCH 0010

Specimen Peel Strength

RBNB-D23515-3 10.6 Cohesive-in adhesive

RB IB-D23-152-2 10.3 Cohesive-in adhesive

RBIB-D23-155-1 8.9 Cohesive-in adhesive

RBIB-D23-156-3 6.7 Cohesive-in primer

RBIB-D23-157-2 5.3 Cohesive-in primer

Average 8.4

Std. Dev. 2.3
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TABLE D.4

CONTROL DATA, INDIVIDUAL HONEYCOMB CLIMBING DRUM
PEEL SPECIMEN STRENGTH AT 75°F FOR

PRODUCTION BATCH 9199

Specimen Peel Strength
Nui in-lbs/in Flure Mode

RB 1B-D23-160-1 11.8 Cohesive-in adhesive

RB 1B-D23-161-3 7.5 Cohesive-in adhesive

RB 1B-D23-162-2 10.1 Cohesive-in adhesive

RB 1B-D23-163-1 13.7 Cohesive-in adhesive

RB1B-D23-164-3 10.1 Cohesive-iu adhesive

Average io.6

Std. Dev. 2.3
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TABLE D.5

CONTROL DATA, INDVIVDUAL HONEYCOMB CLIMBING DRUM
PEEL SPECIMEN STRENGTH AT 200OF FOR

PRODUCTION BATCH 9199

Specimen Peel Strength
Numbe- iD2.36in F6C aeiv Mode

RB 1 B-D23- 161-2 6.9 Cohesive-in adhesive

RB IB-D23-161-1 7.6 Cohesive-in adhesive

RB !B-D23-162-3 6.9 Cohesive-in adhesive
F-B B--D23-163-2 6.8 Cohesive-in adhesive

RB I B.D23-164-1 6.4 Cohesive-in adhesive

Average 6.9

Std. Dev. 0.4
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TABLE D.6

CONTROL DATA, INDIVIDUAL HONEYCOMB CLIMBING DRUM
PEEL SPECIM[EN STRENGTH AT -65°F FOR

PRODUCTION BATCH 9199

Specimen Peel Strength
RB1D3 in-lbsin Failure Modhe

RB 1B-D23-160-3 7.6 Cohesive-in adhesive
RB 1 B-D23-161-2 4.7 Cohesive-in adhesive

RB 1B-D23-162-1 6.4 Cohesive-in primer

RB I B-D23-163-3 9.2 Cohesive-in adhesive
RB 1B-D23-164-2 9.4 Cohesive-in adhesive

Average 7.5

Std. Dev. 2.0
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TABLE D.7
CONTROL DATA, INDIVIDUAL HONEYCOMB CLIMBING DRUM

PEEL SPECIMEN STRENGTH AT 750F FOR
PRODUCTION BATCH 0204

Specimen Peel Strength
Number in-lbs/in Failure Mode

RB IB-D23-169-1 11.7 Cohesive-in adhesive

RB 1 B-D23-170-3 12.4 Cohesive-in adhesive

RB1B-D23-171-2 10.5 Cohesive-in adhesive

RB IB-D23-172-1 13.6 Cohesive-in adhesive

RB IB-D23-173-3 13.0 Cohesive-in adhesive

Average 12.2

Std. Dev. 1.2
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TABLE D.8

CONTROL DATA, INDIVIDUAL HONEYCOMB CLIMBING DRUM
PEEL SPECIMEN STRENGTH AT 200OF FOR

PRODUCTION BATCH 0204

Specimen Peel Strength
Number ibi Failure Mode

RB1B-D23-169-2 8.1 Cohesive-in adhesive

RB 1B-D23-170-1 7.2 Cohesive-in adhesive

RBIB-D23-171-3 7.9 Cohesive-in adhesive

RB IB-D23-172-2 9.3 Cohesive-in adhesive

RB IB-D23-173-1 7.7 Cohesive-in adhesive

Average 8.0
Std. Dev. 0.8
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TABLE D.9

CONTROL DATA, INDIVIDUAL HONEYCOMB CLIMBING DRUM
PEEL SPECIMEN STRENGTH AT -650F FOR

PRODUCTION BATCH 0204

Specimen Peel Strength
Number in-lbs/in Failure Mode

RBIB-D23-1C9-3 6.0 Cohesive-in primer

RB 1B-D23-170-2 6.5 Cohesive-in primer

RB 1B-D23-171-1 6.5 Cohesive-in primer

RB1B-D23-172-3 8.1 Cohesive-in adhesive

RB IB-D23- 173-2 9.8 Cohesive-in adhesive

Average 7.4

Std. Dev. 1.6
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APPENDIX E

RESULTS OF INDIVIDUAL HUMIDITY AGED
TEST SPECIMEN FOR TENSILE LAP SHEAR
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TABLE E. 1

HUMIDITY DATA, INDIVIDUAL TENSILE LAP SHEAR
SPECIMEN STRENGTH AT 750F FOR

PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
R B-A2 4- 394 I. Ch es n Mde

RB1B-A23-14-3 3942 0.005 Cohesive-in adhesive
RBIB-A23-15-2 3798 0.005 Cohesive-in adhesive
RB1B-A23-17-5 4032 0.006 Adhesive-primer to metal

RB1B-A23-29-2 3830 0.006 Cohesive-in adhesive

RBIB-A23-33-4 4699 0.005 Adhesive-primer to metal

Average 4060

Std. Dev, 106
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TABLE E.2

HUMIDITY DATA, INDIVIDUAL TENSILE LAP SHEAR
SPECIMEN STRENGTH AT 200°F FOR

PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness

SI in Failure M ode

RBIB-A23-15-5 2667 0.004 Cohesive-in adhesive

RB1B-A23-16-2 2341 0.008 Cohesive-in adhesive

RB 1 B-A23-17-3 2463 0.005 Cohesive-in adhesive

RBIB-A23-20-5 2197 0.007 Cohesive-in adhesive

RB1B-A23-33-1 2457 0.005 Cohesive-in adhesive

Average 2425

Std. Dev. 41
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TABLE E.3

HUMIDITY DATA,, INDIVIDUAL TENSILE LAP SHEAR
SPECiLEN STRENGTH AT -65°F FOR

PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
NUmbr" laf in Eailure Mode

RB 1 B-A23-14-6 4599 0.005 Adhesive-primer to metal

RB1B-A23-16-3 4839 0.006 Adhesive-primer to metal

RB !B-A23-20-1 4840 0.005 Adhesive-primer to metal

RB1B-A23-29-5 4281 0.006 Adhesive-primer to metal

RB IB-A23-17-7 4877 0.005 Adhesive-primer to metal

Average 4798

Std. Dev. 129
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TABLE E.4

HUMIDITY DATA, INDIVIDUAL TENSILE LAP SHEAR
SPECIMEN STRENGTH AT 75OF FOR

PRODUCTION BATCH 9199

Lap Shear Glueline
Specimen Strength Thickness
Number -2 - 48 0.i-rer Modet

RB lB-A23-21-3 4208 0.005 Adhesive-primer to metal
RBIB-A23-22-1 4023 0.006 Adhesive-primer to metal
RBIB-A23-24-5 4027 0.005 Adhesive-primer to metal

RBIB-A23-25-2 3669 0.008 Cohesive-in adhesive

RBIB-A23-26-4 3856 0.005 Cohesive-in adhesive

Average 3957
Std. Dev. 67
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TABLE E.5
HUMIDITY DATA, INDIVIDUAL TENSILE LAP SHEAR

SPECIMEN STRENGTH AT 200°F FOR
PRODUCTION BATCH 9199

Lap Shear Glueline
Specimen Strength Thickness
Number in FailuaMode

RBIB-A23-22-5 2595 0.006 Cohesive-in adhesive
RB1B-A23-23-2 2640 0.006 Cohesive-in adhesive
RBIB-A23-24-3 2261 0.005 Cohesive-in adhesive
RB I B-A23-26-1 2331 0.007 Cohesive-in adhesive
RB IB-A23-34-5 2464 0.005 Cohesive-in adhesive

Average 2458
Std. Dcv. 35
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TABLE E.6
HUMIDITY DATA, INDIVIDUAL TENSILE LAP SHEAR

SPECIMEN STRENGTH AT -65°F FOR
PRODUCTION BATCH 9199

Lap Shear Glueline
Specimen Strength Thickness
N-umber P9 Fn A ilure Mtoet

RBIB-A23-21-6 4835 0.006 Adhesive-primer to metal

RB1B-A23-23-3 4628 0.005 Adhesive-primer to metal

RB1B-A23-24-7 4852 0.005 Adhesive-primer to metal

RB 1B-A23-25-5 4172 0.005 Adhesive-primer to metal
RBIB-A23-34-1 4143 0.006 Adhesive-primer to metal

Average 4526
Std. Dev. 150
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TABLE E.7

HUMIDITY DATA, INDIVIDUAL TENSILE LAP SHEAR
SPECIMEN STRENGTH AT 75°F FOR

PRODUCTION BATCH 0204

Lap Shear Glueline
Specimen Strength Thickness

RB 1B-A23-•.4-3 4985 0.006 Adhesive-primer to metal

Jll) 4-A23-85-1 4955 0.006 Adhesive-primer to metal

RB 1 B-A23-88-5 4964 0.005 Adhesive-primer to metal

RBIB-A23.90-2 4944 0.007 Adhesive-primer to metal

RB iii-A23-91-4 5023 0.006 Adhesive-primer to metal

Averagc 4974

Std. Dev. 106
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TABLE E.8

HUMIDITY DATA, INDIVIDUAL TENSILE LAP SHEAR
SPECIMEN STRENGTH AT 200°F FOR

PRODUCTION BATCH 0204

Lap Shear Glueline
Specimen Strength Thickness
Number 1ý in Failure Mode

RBIB-A23-85-5 3157 0.005 Cohesive-in adhesive

RBIB-A23-87-2 3098 0.006 Cohesive-in adhesive

RB IB-A23-88-3 2942 0 006 Cohesive-in adhesive

RB1B-A23-89-5 3170 0.005 Cohesive-in adhesive

RBIB-A23-91-. 3124 0.006 Cohesive-in adhesive

Average 3099

Std. Dev. 33
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TABLE E.9

HUMIDITY DATA, INDIVIDUAL TENSILE LAP SHEAR
SPECIMEN STRENGTH AT -65cF FOR

PRODUCTION BATCH 0204

Lap Shear Glueline
Specimen Strength Thickness
Number I in FailueMod

RB 1B-A23-84-6 4566 0.006 Adhesive-primer to metal

RB1B-A23-87-3 5106 0.005 Adhesive-primer to metal

RB I B-A23-88-7 4511 0.005 Adhesive-primer to metal

RBIB-A23-89-1 436i 0.007 Adhesive-primer to metal

RBIB-A23-90-5 4699 0.005 Adhesive-primer to metal

Average 4522

Std. Dlv. 172
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APPENDIX F

RESULTS OF INDIVIDUAL HUMIDITY AGED
TEST SPECIMENS FOR FLOATING ROLLER PEEL

F-1



TABLE F. 1

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 75°F FOR

PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Numbe in

RB1B-B23-47-4 10.5 0.012 Cohesive-in primer

RBIB-B23-48-6 12.2 0.008 Cohesive-in primer

RB1B-B23-49-5 9.5 0.012 Cohesive-in primer

RB IB-B23-50-4 10.3 0,010 Cohesive-in primer

RB I B-B23-51-6 15.8 0.011 Cohesive-in primer

Average 11.7

Std. Dlv. 2.5
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TABLE F.2

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 2000F FOR

PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thicknes
NPmb wL in Failure Mode

RB LB-B23-47-5 6,2 0.010 Cohesive-in adhesive

RB1B-B23-48-4 6.4 0.010 Cohesive-in adhesive

RB IB-B23-49-6 7.1 0.009 Cohesive-in adhesive

RB I B-B23-50-5 8.0 0.009 Cohesive-in adhesive

RB 1 B-B23-51-4 11.4 0.009 Cohesive-in adhesive

Average 7.8

Std. Dev. 2.1
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TABLE F.3

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT -65°F FOR

PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Number w in Failure Mode

RB1B-B23-47-6 9.8 0.009 Cohesive-in primer

RB1B-B23-48-5 9.5 0.009 Cohesive-in primer

RB 1B-B23-49-4 6.1 0.013 Cohesive-in primer

RB IB-B23-50-6 7.8 0.009 Cohesive-in primer

RBIB-B23-51-5 13.3 0.009 Cohesive-in primer

Average 9.3

Std. Dev. 2.7
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TABLE F.4

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 750F FOR

PRODUCTION BATCH 9199

Glueline
Specimen Peel Strength Thickness
Number wLI in Failur Mode

RB IB-B23-54-4 12.2 0.008 Cohesive-in primer

RB I B-B23-55-6 11.5 0.013 Cohesive-in primer

RB 1 B-B23-56-5 12.6 0.008 Cohesive-in primer

RB I B-B23-57-4 9.1 0.011 Cohesive-in primer

RB1B-B23-58-6 13.5 0.009 Cohesive-in primer

Average 11.8

Std. Dev. 1.7
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TABLE F.5

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 200°F FOR

PRODUCTION BATCH 9199

Glueline
Specimen Peel Strength Thickness
Number ad in Failure Mode

RB 1B-B23-54-5 11.6 0.009 Cohesive-in adhesive

RB1B-B23-55-4 10.2 0.013 Cohesive-in adhesive

R, I B-B23-56-6 10.3 0.009 Cohesive-in adhesive

RB1B-B23-57-5 10.3 0.010 Cohesive-in adhesive

RBIB-B23-58-4 12.0 0.010 Cohesive-in adhesive

Average 10.2

Std. Dev. 0.9
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TABLE F.6

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT -650F FOR

PRODUCTION BATCH 9199

Glueline
Specimen Peel Strength Thickness

lumber wL u _Failure Mode

RBIB-B23-54-6 6.7 0.008 Cohesive-in primer

RB IB-B23-55-5 5.3 0.011 Cohesive-in primer

RB IB-B23-56-4 6.2 0.011 Cohesive-in primer

RB.1 B-B23-57-6 5.5 0.008 Cohesive-in primer

RB 1 B-B23-58-5 5.9 0.009 Cohesive-in primer

Average 5.9

Std. Dev. 0,5
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TABLE F.7

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 75 0F FOR

PRODUCTION BATCH 0204

Glueline
Specimen Peel Strength Thickness
Number EI in Faium Mo

RBIB-B23-72-4 6.1 0.012 Cohesive-in primer

RBIB-B23-73-6 7.0 0.011 Cohesive-in priirmr

RB1B-B23-74-5 5.8 0.010 Colesive-in primer

RB1B-B23-75-4 5.2 0.012 Cohesive-in primer

RB IB-B23-76-6 7.5 0.03r-,, Cohesive-in primer

Average 6.3

Std. Dev. 0.9
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TABLE F.8

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT 200°F FOR

PRODUCTION BATCH 0204

Glueline
Specimen Peel Strength Thickness
Number Mi in EiluIeMode

RB I B-B23-72-5 6.0 0.011 Cohesive-in adhesive

RBIB-B23-73-4 7.4 0.012 Cohesive-in adhesive

RB I B-B23-74-6 c,. 0.009 Cohesive-in adhesive

RB I B-B23-75-5 5.6 0.012 Cohesive-in adhesive

RB I B-B23-76-4 7.6 0.012 Cohesive-in adhesive

Average 6.4

Std. Dev. 1.0
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TABLE F.9

HUMIDITY DATA, INDIVIDUAL FLOATING ROLLER PEEL
SPECIMEN STRENGTH AT -650F FOR

PRODUCTION BATCH 0204

Glueline
Specimen Peel Strength Thickness

PLIw in Failure Mg&

RB I B-B23-72-6 3.2 0.01 1 Cohesive-in adhesive

RB I B.-B23-73-5 215 0.011 Cohesive-in adhesive

RBIB-B23-74-4 2.6 0.011 Cohesive-in adhesive

RB I B-B23-75-6 1.8 0.011 Cohesive-in adhesive

RB 1 B-B23-76-5 3.0 0.010 Cohesive-in adhesive

Average 216

Std. Dev. 0.5
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APPENDIX G

RESULTS OF INDIVIDUAL HUMIDITY AGED
TEST SPECIMENS FOR HONEYCOMB SANDWICH

FLATWISE TENSION
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TABLE G. 1

HUMIDITY DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT 75OF FOR

PRODUCTION BATCH 0010

Specimen Tensile Strength
Number Pi Failure i Mode

RB IB-C23-146-1 480 Adhesive-core to Adhesive

RB 1B-C23-146-2 450 Adhesive-core to Adhesive

RB 1B-C23-146-3 443 Adhesive-core to Adhesive

RB IB-C23-146-4 412 Adhesive-core to Adhesive

RB1B-C23-146-5 138 Adhesive-core to Adhesive

Average 505

Std. Dev. 23
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TABLE G.2

HUMIDITY DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT 200°F FOR

PRODUCTION BATCH 0010

Specimen Tensile Strength
Nu -3i Failure Mode

RB1B-C23-146-6 360 Adhesive-core to Adhesive
RB IB-C23-146-7 376 Adhesive-core to Adhesive

RB IB-C23-146-8 371 Adhesive-core to Adhesive

RBIB-C23-146-9 333 Adhesive-core to Adhesive
RBI1B-C23-146-iO 347 Adhesive-core to Adhesive

Average 357

Std. Dev. 14
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TABLE G.3

HUMIDITY DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT -650 F FOR

PRODUCTION BATCH 0010

Specimen Tensile Strength
Number Ca1 Failure Modhe

RB 1B-C23-146-11 629 Adhesive-core to Adhesive

RB1B-C23-146-12 809 Adhesive-core to Adhesive

RBIB-C23-146-13 570 Adhesive-core to Adhesive

RB IB-C23-146-14 579 Adhesive-core to Adhesive
RB 1 B-1223-146-15 51!6 Adhesive-core to Adhesive

Average 621

StLD.r 27
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TABLE G.4

HUMIDITY DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT 75°F FOR

PRODUCTION BATCH 9199

Specimen Tensile Strength
Number P5 Failure Mode

RBIB-C23-148-1 503 Adhesive-core to Adhesive

RB1B-C23-148-2 498 Adhesive-core to Adhesive

RB1B-C23-148-3 489 Adhesive-core to Adhesive

RB1B-C23-148-4 551 Adhesive-core to Adhesive
RBI1B-C23-148-5 622 Adhesive-core to Adhesive

Average 533

Std. Dev. 20
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TABLE G.5

HUMIDITY DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT 200°F FOR

PRODUCTION BATCH 9199

Specimen Tensile Strength
Number 92i Failure Mode

RB 1B-C23-148-6 292 Adhesive-core to Adhesive

RB IB-C23-148-7 323 Adhesive-core to Adhesive

RB IB-C23-148-8 285 Adhesive-core to Adhesive

RBIB-C23-148-9 286 Adhesive-core to Adhesive
RBI1B-C23-148-10 257 Adhesive-core to Adhesive

Average 289

Std. Dev. 13
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TABLE G.6

HUMIDITY DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT -650F FOR

PRODUCTION BATCH 9199

Specimen Tensile Strength
Number vi4 F1a2ilure Modhe

RB1B-C23-148-11 727 Adhesive-core to Adhesive

RB IB-C23-148-12 625 Adhesive-core to Adhesive

RB1B-C23-148-13 511 Adhesive-core to Adhesive

RB1B-C23-148-14 506 Adhesive-core to Adhesive
RB IB-C23-148-15 560 Adhesive-core to Adhesive

Average 586

Std. Dev. 25
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TABLE G.7

HUMIDITY DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT 75°F FOR

PRODUCTION BATCH 0204

Specimen Tensile Strength
Number C15 F5ilure Mtodhi

RB 1B-C23-150-1 576 Adhesive-core to Adhesive

RB 1B-C23-150-2 505 Adhesive-core to Adhesive

RB I B-C23-150-3 569 Adhesive-core to Adhesive

RBIB-C23-150-4 733 Adhesive-core to Adhesive
RB IB-C23-150-5 711 Adhesive-core to Adhesive

Average 619

Std. Dev. 21
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TABLE G.8

HUMIDITY DATA, INDWIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT 200OF FOR

PRODUCTION BATCH 0204

Specimen Tensile Strength
Number 619 Failure Mode

RBIB-C23-150-6 319 Adhesive-core to Adhesive

RB 1B-C23-150-7 393 Adhesive-core to Adhesive
RB 1 B-C23-150-8 394 Adhesive-core to Adhesive
RB1B-C23-150-9 307 Adhesive-core to Adhesive

RB 1B-C23-150-10 331 Adhesive-core to Adhesive

Average 349

Std. Dev. 14
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TABLE G.9

HUMIDITY DATA, INDIVIDUAL HONEYCOMB TENSION
SPECIMEN STRENGTH AT -65°F FOR

PRODUCTION BATCH 0204

Specimen Tensile Strength
Number 1 Failure Mode

RB1B-C23-150-11 528 Adhesive-core to Adhesive

RBIB-C23-150-12 565 Adhesive-core to Adhesive

RB I B-C23-150-13 664 Adhesive-core to Adhesive

RBIB-C23-150-14 591 Adhesive-core to Adhesive

RB1B-C23-150-15 694 Adhesive-core to Adhesive

Average 600

Std. Dev. 19
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APPENDIX H
RESULTS OF INDIVIDUAL HUMIDITY AGED

TEST SPECIMENS FOR HONEYCOMB SANDWICH
CLIMBING DRUM PEEL
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TABLE H. I

HUMIDITY DATA, INDIVIDUAL HONEYCOMB CLIMBING
DRUM PEEL SPECIMEN STRENGTH AT 750F

FOR PRODUCTION BATCH 0010

Specimen Peel Strength
NumbR inDlbs-in oeilure MAde

RB IB-D23-158-1 90.1 Cohesive-in Adhesive

RB IB-D23-158-2 9.4 Cohesive-in Adhesive

RB1B-D23-158-3 9.4 Cohesive-in Adhesive

RB1B-D23-159-1 8.3 Cohesive-in Adhesive
RB IB-D23-159-2 8.5 Cohesive-in Adhesive

Average 9.1

Std, Dev. 0.7
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TABLE H.2

HUMIDITY DATA, INDIVIDUAL HONEYCOMB CLIMBING
DRUM PEEL SPECIMEN STRENGTH AT 750F

FOR PRODUCTION BATCH 9199

Specimen Peel Strength
inlinailure Mode

RB!B-D23-165-1 8.9 Cohesive-in Adhesive

RB1iB-D23-165-2 9.3 Cohesive-in Adhesive

RBIB-D23-165-3 7.1 Cohesive-in Adhesive

RB IB-D23-166-1 9.6 Cohesive-in Adhesive

RB IB-D23- 166-2 10.1 Cohesive-in Adhesive

Average 9.0

Std Dev. 1.1
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TABLE H.3

HUMIDITY DATA, INDIVIDUAL HONEYCOMB CLIMBING
DRUM PEEL SPECIMEN STRENGTH AT 75°F

FOR PRODUCTION BATCH 0204

Specimen Peel Strength
RB inlsin D_1l9. iv-n de

RBIB-D23-167-1 9.8 Cohesive-in Adhesive

RB1B-D23-167-2 10.1 Cohesiv.-in Adhesive

RB1B-D23-167-3 9.2 Cohesive-in Adhesive

RB1B-D23-168-1 10.0 Cohesive-in Adhesive
RBI1B-D23-168-2 10.2 Cohesive-in Adhesive

Average 9.9
Std. Dev. 0.4
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APPENDIX I

RESULTS OF INDIVIDUAL TEST SPECIMENS
TO DETERMINE THE AVERAGE TENSILE

LAP SHEAR STRENGTH OF EA 9394
ADHESIVE AT 120°F

V
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TABLE 1. 1

TENSII.E LAP SHEAR STRENGTH OF EA 9394
ADHESIVE AT 120°F

Lap Shear Glueline
Specimen Strength Thickness

SRai in Failure M ode

RBIP-A!3-60-1 3730 0.005 Cohesive-in Adhesive
RBIB-A13-60-2 4073 0.006 Cohesive-in Adhesive

RB IB-A] 3-6(1-3 4007 0.GO5 Cohesive-in Adhesive

RB1B-A13-60-4 3962 0.005 Cohesive-in Adhesive

RBIB-A13-60-5 3345 0.006 Cohesive-in Adhesive

RBIB-A13-60-6 3809 0.006 Cohesiv:-in Adhesive

RB 1B-A 13-60-7 4053 0.006 Cohesive-in Adhesive

Averag6 3926
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APPENDIX J

RESULTS OF INDIVIDUAL TEST SPECIMENS
TO DETERMINE THE EFFECT OF

STORAGE LIFE
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TABLE J.1

EFFECT OF LONG TERM STORAGE AT 75OF ON TENSILE
LAP SHEAR STRENGTHS, INDIVIDUAL TEST SPECIMENS

AT 750F AND 200OF FOR EA 9394 ADHESIVE, BATCH NO. 8204

Storage Time Tensile Lap Shear Strength

12 4333 3666
4156 3518
4304

Avg. 4237 3563

18 4363 3207
4125 3153
4054

Avg. 4102 3127

24 5518 3805
5262 3505
5511 78

Avg. 5431 3699

30 4688 3419
4885 3679
4911
4ED

Avg. 4819 3610
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TABLE J.2

EFFECT OF LONG TERM STORAGE AT 1000F ON TENSILE
LAP SHEAR STRENGTHS, INDIVIDUAL TEST SPECIMENS

AT 750F AND 200°F FOR EA 9394 ADHESIVE, BATCH NO. 8204

Storage Time Tensile Lap Shear Strengthmos.
75°F - f

12 4226 3409
4099 3524
4339 mm

Avg. 4254 3511

18 4037 2796
3976 3117
4041 .2a4
4243

Avg. 4049 3036
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TABLE J.3

EFFECT OF LONG TERM STORAGE AT 120*F ON TENSILE
LAP SHEAR STRENGTHS, INDIVIDUAL TEST SPECIMENS

AT 750F AND 200°F FOR EA 9394 ADHESIVE, BATCH NO. 8204

Storage Time Tensile Lap Shear Strength

75OF 200m

12 4029 3233
4235 3332
4274 33m
4=2

Avg. 4228 3312
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APPENDIX K

RESULTS OF INDIVIDUAL TEST SPECIMENS
TO DETERMINE THE EFFECT OF POT LIFE
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TABLE K. 1

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL TENSILE LAP SHEAR

STRENGTH AT 750F FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 750F FOR 270 MINUTES

Tensile
Specimen Lap Shear Strength
Number 2 Failure Mode

RBIB-A12-127-1 2118 Cohesive-in Adhesive
RB1B-A12-127-2 2517 Cohesive-in Adhesive
RB lB-A 12-127-3 2173 Cohesive-in Adhesive
RB 1B-A12-127-4 2052 Cohesive-in Adhesive

Average 2215
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TABLE K.2

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL TENSILE LAP SHEAR

STRENGTH AT 750F FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 750F FOR 225 MINUTES

Tensile
Specimen Lap Shear Strength
Number p.• Failure Mode

RB 1B-A12-128-1 2207 Cohesive-in Adhesive

RB1B-A12-128-3 2047 Cohesive-in Adhesive

RB lB-Al2-128-5 23Q7 Cohesive-in Adhesive

RB 1B-Al 2-128-7 2269 Cohesive-in Adhesive

Average 2230
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TABLE K.3

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL TENSILE LAP SHEAR

STRENGTH AT 200OF FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 750F FOR 225 MINUTES

Tensile
Specimen Lap Shear Strength
Number 1•d Failure Mode

RB 1B-A 12-128-2 1218 Cohesive-in Adhesive

RB lB-A12-128-4 1729 Cohesive-in Adhesive

RB lB-A 12-128-6 1812 Cohesive-in Adhesive

Average 1586
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TABLE K.4

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL TENSILE LAP SHEAR

STRENGTH AT 750F FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 750F FOR 150 MINUTES

Tensile
Specimen Lap Shear Strength
Nmb Failure Mode

RBlB-A12-129-1 5700 Adhesive-Primer to Metal

RBIB-A12-129-3 4844 Adhesive-Primer to Metal

RBIB-A12-129-5 4790 Adhesive-Primer to Metal

RB1B-A12-129-7 5654 Adhesive-Primer to Metal

Average 5247
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TABLE K.5
EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE

UPON INDIVIDUAL TENSILE LAP SHEAR
STRENGTH AT 200°F FOR PRODUCTION BATCH NO. 0010

WHEN EXPOSED TO 750F FOR 150 MINUTES

Tensile
Specimen Lap Shear Strength
Number AI3 eailure Mode

RB 1B-A12-129-2 3260 Cohesive-in Adhesive
RB1B-A12-129-4 3645 Cohesive-in Adhesive
RB 1B-A 12-129-6 3439 Cohesive-in Adhesive

Average 3448
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TABLE K.6

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL TENSILE LAP SHEAR

STRENGTH AT 75 0F FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 100IF FOR 80 MINUTES

Tensile
Specimen Lap Shear Strength
Number 41i Chive- e

RB 1B-A 12-131-1 4001 Cohesive-in Adhesive
RB IB-A 12-131-3 3998 Cohesive-in Adhesive

RBlB-A12-131-5 4180 Adhesive-Primer to Metal

RB1B-A12-131-7 3886 Cohesive-in Adhesive

Average 4017
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TABLE K.7

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL TENSILE LAP SHEAR

S1 RENGTH AT 200°F FOR PRODUCTION BATCH NO. 0010
WHENT EXPOSED TO 100 0F FOR 80 MINUTES

Tensile
Specimen Lap Shear Strength
Number 39 Chive-i Ade

RB1B-A12-131-2 3096 Cohesive-in Adhesive

RB1B-A12-131-4 3104 Cohesive-in Adhesive
RBIB-AI2-13 I-6 2817 Cohesive-in Adhesive

Average 3006
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TABLE K.8

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL TENSILE LAP SHEAR

STRENGTH AT 75OF FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 100lF FOR 60 MINUTES

Tensile
Specimen Lap Shear Strength
Number i Failure Mode

RB1B-AM2-132-1 5583 Adhesive-Prirmer to Metal

RB1B-A12-132-3 4561 Adhesive-Primer to Metal
RB1B-A!2-132-5 4704 Adhesive-Primer to Metal

RB1B-A12-132-7 4606 Adhesive-Primer to Metal

Average 4864

K-9



TABLE K.9

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL TENSILE LAP SHEAR

STRENGTH AT 200°F FOR PRODUCTION BATCH NO. 0010
WFIEN EXPOSED TO 100OF FOR 60 MINUTES

Tensile
Specimen Lap Shear Strength
Numbr Failure Mod

RBIB-A12-132-2 3530 Cohesive-in Adhesive

RBIB-A12-132-4 3117 Cohesive-in Adhesive

RB1B-A12-132-6 2962 Cohesive-in Adhesive

Average 3223
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TABLE K. 10
EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE

UPON INDIVIDUAL FLOATING ROLLER PEEL
STRENGTH AT 750F FOR PRODUCTION BATCH NO. 0010

WHEN EXPOSED TO 750F FOR 150 MINUTES

Specimen Floating Roller Peel
Number 13. Failure Mode

RB lB-B 12-133-1 21.4 Cohesive-in Adhesive

RB 1B-B 12-133-4 19.3 Cohesive-in Adhesive

RB IB-B 12-134-2 16.1 Cohesive-in Adhesive
SRB IB-B 12-134-5 20.4 Cohesive-in Adhesive

Average 19.3
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TABLE K. 1 1

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL FLOATING ROLLER PEEL

STRENGTH AT 200OF FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 750F FOR 150 MINUTES

Specimen Floating Roller Peel
-Number P Failure Mode

RB lB-B 12-133-2 7.4 Cohesive-in Adhesive

RB1B-B12-133-5 7.6 Cohesive-in Adhesive

RB1B-B12-134-3 4.8 Cohesive-in Adhesive

Average 6.6
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TABLE K.12

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL FLOATING ROLLER PEEL

STRENGTH AT -65*F FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 75 0F FOR 150 MINUTES

Specimen Floating Roller Peel
Numbe EFLIF re Mode

RB 1B-B 12-133-3 12.6 Cohesive-in Adhesive

RB 1B-B 12-134-1 16.4 Cohesive-in Adhesive

RB1B-B12-134-4 15.5 Cohesive-in Adhesive

Average 14.8
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TABLE K.13

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL FLOATING ROLLER PEEL

STRENGTH AT 75OF FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO 750F FOR 225 MINUTES

Specimen Floating Roller Peel
mbr Failure Mode

RB 1B3-B 12- 135-1 5.2 Cohesive-in Adhesive

RB LB-B 12-135-4 4.2 Cohesive-in Adhesive

RB lB-B 12-136-2 3.8 Cohesive-in Adhesive

RB lB-B12-136-5 2.9 Cohesive-in Adhesive

Average 4.0
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TABLE K. 14

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL FLOATING ROLLER PEEL

STRENGTH AT 200OF FOR PRODUCTION BATCH NO. (,'nl0
WHEN EXPOSED TO 750F FOR 225 MINUTES

Specimen Floating Roller Peel
Nu LI Failure Mode

RB 1B-B 12-135-2 1.7 Cohesive-in Adhesive

RB 1B-B 12-135-5 2.2 Cohesive-in Adhesive

RB1B-B12-136-3 2.0 C.,hesive-in Adhesive

Average 2.0
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TABLE K. 15
EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE

UPON INDIVIDUAL FLOATING ROLLER PEEL
STRENGTH AT -650F FOR PRODUCTION BATCH NO. 0010

WHEN EXPOSED TO 750F FOR 225 MINUTES

Specimen Floating Roller Peel

Number PLI Failure Mode

RB1B-B12-135-3 9.8 Cohesive-in Adhesive

RB 1B-B 12-136-1 4.0 Cohesive-in Adhesive
RB 1B-B 12-136-4 3.7 Cohesive-in Adhesive

Average 5.8
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TABLE K. 16
EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE

UPON INDIVIDUAL FLOATING ROLLER PEEL
STRENGTH AT 75°F FOR PRODUCTION BATCH NO. 0010

WHEN EXPOSED TO 1000F FOR 60 MINUTES

Specimen Floating Roller Peel
Number 23. Failure Mode

RB 1B-B 12-137-1 2.1 Cohesive-in Adhesive
RB LB-B 12-137-4 3.1 Cohesive-in Adhesive
RB 1B-B 12-138-2 3.5 Cohesive-in Adhesive
lBIbB-B 12-138-5 2.2 Cohesive-in Adhesive

Average 2.7
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TABLE K. 17
EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE

UPON INDIVIDUAL FLOATING ROLLER PEEL
STRENGTH AT 200OF FOR PRODUCTION BATCH NO. 0010

WHEN EXPOSED TO 100°F FOR 60 MINUTES

Specimen Floating Roller Peel
Number w Failure Mode

RBIB-B12-137-5 1.4 Cohesive-in Adhesive

RB lB-B 12-138-3 1.8 Cohesive-in Adhesive

RB IB-B 12-141-1 3.9 Cohesive-in Adhesive

RB1B-B12-141-4 2.2 Cohesive-in Adhesive

Average 2.3
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TABLE K. 18
EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE

UPON INDIVIDUAL FLOATING ROLLER PEEL
STRENGTH AT -650F FOR PRODUCTION BATCH NO. 0010

WHEN EXPOSED TO 100°F FOR 60 MINUTES

Specimen Floating Roller Peel
Nu r PLI Failure Mode

RB1B-B12-137-3 3.1 Cohesive-in Adhesive

RB 1B-B 12-138-1 2.2 Cohesive-in Adhesive

RBIB-BI2-136-4 5.8 Cohesive-in Adhesive

RB IB-B 12-141-2 10.2 Cohesive-in Adhesive

RB 1B-B 12-141-5 5.2 Cohesive-in Adhesive

Average 5.3
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TABLE K 19
EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE

UPON INDIVIDUAL FLOATING ROLLER PEEL
STRENGTH AT 75*F FOR PRODUCTION BATCH NO. 0010

"WHEN EXPOSED TO 100OF FOR 80 MINUTES

Specimen Floating Roller Peel
-BNumber W32 Failure Modhe

RB1B-B12-139-1 2.4 Cohesive-in Adhesive

RB1B-B12-1394 2.5 Cohesive-in Adhesive

RBIB-B12-140-2 2.7 Cohesive-in Adhesive

RB 1B-B 12-140-3 2.9 Cohesive-in Adhesive
RB IB-B 12-142-3 1.9 Cohesive-in Adhesive

Average 2.4
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TABLE K.20

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL FLOATING ROLLER PEEL

STRENGTH AT 200°F FOR PRODUCTION BATCH NO. 0010
WHEN EXPOSED TO IOO°F FOR 80 MINUTES

Specimen Floating Roller Peel
Number PELI

RB1B-B12-139-5 1.3 Cohesive-in Adhesive

RB IB-B 12-140-3 1.4 Cohesive-in Adhesive

RB 1B-B 12-139-2 1,6 Cohesive-in Adhesive

Average 1.4
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TABLE K.21

EFFECT OF APPLIED EA 9394 ADHESIVE POT LIFE
UPON INDIVIDUAL FLOATING ROLLER PEEL

STRENGTH AT -650F FOR PRODUCTION BATCH NO, 0010
WHEN EXPOSED TO 100"F FOR 80 MINUTES

Specimen Floating Roller Peel
Number wLI

RB 1 B-B 12-139-3 3.1 Cohesive-in Adhesive

RB1B-B12-140-4 4.9 Cohesive-in Adhesive

Average 4.0
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APPENDIX L

RESULTS OF INDIVIDUAL Tg TEST SPECIMENS
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TABLE L. I

STg O F EA 9394 A M M SW E A S D ETERM IN ED BY DM A ,
INDIVIDUAL SPECLMENS AFTER 2 HOURS

AT 180OF

Adhesive Dry Tg Wet Tg1  Weight Gain
Lot No MF

0010 271 244 5.0
0010 280 239 5.6
0010 282 239 4.9
Avg. 279 241 5.2

9199 315 241 4.8
9199 302 244 5.0
9199 316 246 4.8

Avg. 311 244 4.9

0204 336 270 5.4
0204 331 262 4.9
0204 334 261 5.4

Avg. 334 264 5.3

"lWet samples were humidity aged at 1400 F and 95-100% R.H. for 20 days.
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TABLE L.2

Tg OF EA 9394 ADHESIVE AS DETERMINED BY DMA,
INDIVIDUAL SPECIMENS AFTER 2 HOURS

AT 200°F

Adhesive Dry Tg Wet Tg1  Weight Gain
LotLNo. °F

0010 320 232 5.5
0010 309 230 5.5
0010 322 232 5.7

Avg. 316 231 5.6

9199 329 241 4.6
9199 320 248 4.7
9199 329 248 4.7

Avg. 325 246 4.7

0204 338 261 4.9
0204 338 271 5.1
0204 349 255 5.2
Avg. 342 262 5.1

Vwct samples were humidity aged at 140OF and 95-100% R.H. for 20 days.
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APPENDIX M

RESULTS OF INDIVIDUAL TEST SPECIMENS
TO DETERMINE THE EFFECT OF
ADHESIVE PRIMER THICKNESS
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TABLE M. 1

EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 75°F

FOR PRODUCTION BATCH 0010

Lap Shear Primer
Specimen Strength Thickness
Number PA in Failure Mode

RB1B-A04-174-1 4143 0.0006 Cohesive-in primer

RBLB-A04-174-4 4825 0.0006 Cohesive-in primer

RB1B-A04-174-7 4465 0.0006 Cohesive-in primer

RB1B-A04-175-2 3773 0.0006 Cohesive-in primer

RBIB-A04-175.5 3841 0.0006 Cohesive-in primer

Average 4209

Std. Dev. 138
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TABLE M.2
EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL TENSILE

LAP SHEAR SPECIMEN STRENGTH AT 200°F
FOR PRODUCTION BATCH 0010

Lap Shear Primer
Specimen Strength Thickness
Nmber lI in Failure Mode

RBlB-A04-174-2 2968 0.0006 Cohesive-in adhesive

RB1B-A04-174-5 2980 0.0006 Cohesive-in adhesive
RB1B-A04-174-8 3159 0.0006 Cohesive-in adhesive
RB1B-A04-175-3 3047 0.0006 Cohesive-in adhesive

RB1B-A04-175-6 2957 0.0006 Cohesive-in adhesive
Average 3022

Std. Dev. 98
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TABLE M.3

EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT -650F

FOR PRODUCTION BATCH 0010

Lap Shear Primer
Specimen Strength Thickness
SNumber 12 in Failure Moe

RB 1B-A04-174-3 4944 0.0006 Cohesive-in primer

RB1B-A04-174-6 4465 0.0006 Cohesive-in primer

RB1B-A04-175-1 4095 0.0006 Cohesive-in primer

RBIB-A04-175-4 4156 0.0006 Cohesive-in primer

RBIB-A04-175-7 5080 0.0006 Cohesive-in primer

Average 4583

Std. Dev. 113
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TABLE M.4
EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL TENSILE

LAP SHEAR SPECIMEN STRENGTH AT 750F
FOR PRODUCTION BATCH 0010

Lap Shear Primer
Specimen Strength Thickness
Numb wI in UFlure Mode

RB1B-A23-14-2 4063 0.0002 Adhesive-primer to metal
RB1B-A23-14-7 4016 0.0002 Adhesive-primer to metal

RB1B-A23-15-4 4208 0.0002 Adhesive-primer to metal

RBIB-A23-16-1 3845 0.0002 Cohesive-in adhesive
RB1B-A23-16-5 4568 0.0002 Adhesive-primer to metal

RBIB-A23-17-6 4462 0.0002 Adhesive-primer to metal

RB 1B-A23-20-3 4899 0.0002 Adhesive-primer to metal
RB1B-A23-29-4 4213 0.0002 Adhesive-pvimer to metal
RB1B-A23-33-3 4379 0.0002 Adhesive-primer to metal

RB1B-A23-33-7 4289 0.0002 Adhesive-primer to metal
Average 4285

Std. Dev. 138
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TABLE M.5
EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL TENSILE

LAP SHEAR SPECIMEN STRENGTH AT 200°F
FOR PRODUCTION BATCH 0010

Lap Shear Primer
Specimen Strength Thickness
--Numr in Failure Mode

RB 1B-A23-14-1 2966 0.0002 Cohesive-in adhesive

RB1B-A23-15-6 2988 0.0002 Cohesive-in adhesive

RB 1B-A23-16-7 3019 0.0002 Cohesive-in adhesive

RB1B-A23-17-1 2946 0.0002 Cohesive-in adhesive
RBIB-A23-174- 3090 0.0002 Cohesive-in adhesive
RB1B-A23-20-2 3061 0.0002 Cohesive-in adhesive
RB1B-A23-20-7 3112 0.0002 Cohesive-in adhesive

RB1B-A23-29-6 3222 0.0002 Cohesive-in adhesive

RB IB-A23-33-2 3254 0.0002 Cohesive-in adhesive
RB1B-A23-33-6 3146 0.0002 Cohesive-in adhesive

Average 3081

Std. Dev. 72
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TABLE M.6

EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL TENSILE
- LAP SHEAR SPECIMEN STRENGTH AT -650F

FOR PRODUCTION BATCH 0010

Lap Shear Primer
Specimen Strength Thickness
Number O in Failure Mode

RB1B-A23-14-4 4273 0.0002 Adhesive-primer to metal

RB1B-A23-15-2 4207 0.0002 Adhesive-primer to metal
RB1B-A23-15-7 4257 0.0002 Adhesive-primer to metal

RB1B-A23-16-4 4330 0.0002 Adhesive-primer to metal

RBIB-A23-17-2 3953 0.0002 Cohesive-in adhesive

RBIB-A23-20-4 4419 0.0002 Adhesive-primer to metal

RB1B-A23-20-6 3883 0.0002 Cohesive-in adhesive

RB1B-A23-29-1 4188 0.0002 Adhesive-primer to metal

RB1B-A23-29-3 4281 0.0002 Adhesive-primer to metal

RBIB-A23-33-5 4233 0.0002 Adhesive-primer to metal

Average 4203

Std. Dev. 102
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TABLE M.7

EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT -650F

FOR PRODUCTION BATCH 0010

Primer
Specimen Peel Strength Thickness
Number LI in Failure Mode

RB1B-B04-177-3 3.6 0.0006 Cohesive-in primer

RBIB-B04-178-1 2.5 0.0006 Cohesive-in primer

RB1B-B04-178-4 2.6 0.0006 Cohesive-in primer

RB1B-B04-179-2 3.6 0.0006 Cohesive-in primer

RB1B-B04-179-5 3.5 0.0006 Cohesive-in primer

Average 3.2

Std. Dev. 0.5
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TABLE M.8

EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT 200OF

FOR PRODUCTION BATCH 0010

Primer
Specimen Peel Strength Thickness
Number FLI I Failure Mode

RB1B-B04-177-2 1.0 0.0006 Cohesive-in adhesive

RB1B-B04-177-5 1.8 0.0006 Cohesive-in adhesive

RB 1B-B04-178-3 2.0 0.0006 Cohesive-in adhesive

RB 1B-B04-179-1 2.1 0.0006 Cohesive-in adhesive

RBIB-B04-179-4 2.5 0.0006 Cohesive-in adhesive

Average 1.9

Std. Dev. 0.6

M-9



TABLE M.9

EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT 750F

FOR PRODUCTION BATCH 0010

Primer
Specimen Peel Strength Thickness
Number w in Failure. Mode

RBIB-B04-177-4 3.8 0.0006 Cohesive-in primer

RBIB-B04-178-2 1.8 0.0006 Cohesive-in primer

RBIB-B04-178-4 2.1 0.0006 Cohesive-in primer

RB IB-B04-179-3 3.7 0.0006 Cohesive-in primer

Average 2.8

Std. Dev. 1.1
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TABLE M. 10
EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL FLOATING

ROLLER PEEL SPECIMEN STRENGTH AT 75°F
FOR PRODUCTION BATCH 0010

Primer
Specimen Peel Strength Thickness
Namber Fa in FailureMQd

RB1B-B23-47-1 9.9 0.0002 Cohesive-in primer
RB IB-B23-48-3 7.6 0.0002 Cohesive-in primer

RBIB-B23-49-2 7,9 0.0002 Cohesive-in primer

RBIB-B23-50-1 10.3 0.0002 Cohesive-in primer

RBIB-B23-51-3 13.5 0.0002 Cohesive-in primer

Average 9.9

Std. Dev, 2.4
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TABLE M. 11

Ef-WECT OF PRIMER THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT 200OF

FOR PRODUCTION BATCH 0010

Primer
Specimen Peel Strength Thickness
Nu LI in Failure Mode

RB1B-B23-47-2 10.0 0.0002 Cohesive-in adhesive

RB 1B-B23-48-1 9.2 0.0002 Cohesive-in adhesive

RB 1B-B23-49-3 10.1 0.0002 Cohesive-in adhesive

RB1B-B23-50-2 11.6 0.0002 Cohesive-in adhesive

RB1B-B23-51-1 12.3 0.0002 Cohesive-in adhesive

Average 10.7

Std. Dev. 1.3
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TABLE M. 12

EFFECT OF PRIMER THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT -650F

FOR PRODUCTION BATCH 0010

Primer
Specimen Peel Strength Thickness
Numbr eLI in

RB IB-B23-47-3 7,8 0.0002 Cohesive-in primer

RBIB-B23-48-2 7.0 0.0002 Cohesive-in primer

RBIB-B23-49-1 6.4 0.0002 Cohesive-in primer

RB1B-B23-50-3 7.2 0.0002 Cohesive-in primer

RBIB-B23-51-2 8.3 0.0002 Cohesive-in primer

Average 7.3
Std. Dev. 0.7
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APPENDIX N

RESULTS OF INDIVIDUAL TEST SPECIMENS
TO DETERMINE THE EFFECT OF

ADHESIVE GLUELINE THICKNESS
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TABLE N. I

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 750F

FOR PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Number 9i in Failure Mode

RB1B-A23-14-2 4063 0.006 Adhesive-primer to metal
RB1B-A23-14-7 4016 0.005 Adhesive-primer to metal

RB1B-A23-15-4 4208 0.006 Adhesive-primer to metal
RBIB-A23-16-1 3845 0.008 Cohesive-in adhesive

RB1B-A23-16-5 4568 0.007 Adhesive-primer to metal
RBIB-A23-17-6 4462 0.005 Adhesive-primer to metal
RB1B-A23-20-3 4899 0.006 Adhesive-primer to metal
RB1B-A23-29-4 4213 0.006 Adhesive-primer to metal
RBIB-A23-33-3 4379 0.005 Adhesive-primer to metal

RB1B-A23-33-7 4289 0.005 Adhesive-primer to metal

Average 4294
Std. Dev. 138

N-2



TABLE N.2

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 200°F

FOR PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Number 1l in Failure Moe

RBIB-A23-14-1 2966 0.007 Cohesive-in adhesive

RB 1 B-A23-15-6 2988 0.006 Cohesive-in adhesive

RBIIB-A23-16-7 3019 0.006 Cohesive-in adhesive
RB1B-A23-17-1 2946 0.007 Cohesive-in adhesive

RBIB-A23-17-4 3090 0.006 Cohesive-in adhesive
RB IB-A23-20-2 3061 0.006 Cohesive-in adhesive

RB 1 B-A23-20-7 3112 0.006 Cohesive-in adhesive
RB 1 B-A23-29-6 3222 0.005 Cohesive-in adhesive

RB1B-A23-33-2 3254 0.005 Cohesive-in adhesive

RBIB-A23-33-4 3146 0.005 Cohesive-in adhesive
Average 3081

Std. UIv. 72
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TABLE N.3

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN S 'IRENGTH AT -650F

FOR PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
N b i in ailuMd

RBIB-A23-14-4 4273 0.005 Adhesive-primer to metal
RB1B-A23-15-2 4207 0.006 Adhesive-primer to metal
RB 1B-A23-15-7 4257 0.006 Adhesive-primer to metal
RB1B-A23-16-4 4330 0.005 Adhesive-primer to metal

RBIB-A23-17-2 3953 0.006 Cohesive-in adhesive
RBIB-A23-20-4 4419 0.006 Adhesive-primer to metal
RB IB-A23-20-6 3883 0.008 Cohesive-in adhesive

RBIB-A23-29-1 4188 0.007 Adhesive-primer to metal
RBIB-A23-29-3 4281 0.006 Adhesive-primer to metal
PRBIB-A23-33-5 4233 0.005 Adhesive-primer to metal

Average 4203

Std. Dev. 102
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TABLE NA

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 75°F

FOR PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Number 93i in Failure Mode

RB1B-A05-190-1 4827 0.018 Adhesive-primer to metal

RBIB-A05-190-4 3880 0.015 Cohesive-in adhesive

RBIB-A05-190-7 4108 0.021 Adhesive-primer to metal

RB IB-A05-191-3 3347 0.014 Cohesive-in adhesive

RBIB-A05-191-6 3937 0.018 Adhesive-primer to metal

Average 4020

Std. Dev. 188
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TABLE N.5

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 200OF

FOR PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Number 1 in Failure Mode

RB1B-A05-190-2 3178 0.019 Cohesive-in adhesive

RB1B-AO5-190-5 3114 0.014 Cohesive-in adhesive

RBIB-A05-191-1 3082 0.014 Cohesive-in adhesive

RBIB-A05-191-4 3069 0.014 Cohesive-in adhesive

RB1B-A05-191-7 3155 0.019 Cohesive-in adhesive

Average 3120

Std. Dev. 41
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TABLE N.6

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT -65 0F

FOR PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
NUmb Pi in Failur Mode

RB 1B-A05-190-3 4676 0.017 Adhesive-primer to metal

RB 1B-A05-190-6 3584 0.016 Cohesive-in adhesive
RB IB-A05-191-2 3563 0.014 Cohesive-in adhesive
RB 1B-A05-191-5 3937 0.016 Cohesive-in adhesive

RB1B-A05-191-8 3159 0.019 Cohesive-in adhesive
Average 3790

Std. Dev. 92
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TABLE N.7
EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE

LAP SHEAR SPECIMEN STRENGTH AT 750F
FOR PRODUCTON BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Number Pl in Failure Mode

RB IB-A05-188-1 5529 0.001 Adhesive-primer to metal

RB 1B-A05-188-4 5416 0.001 Adhesive-primer to metal

RB1B-A05-188-7 5496 0.002 Adhesive-primer to metal

RBIB-AO5-189-3 5806 0.001 Adhesive-primer to metal
RB1B-A05-189-6 4857 0.002 Adhesive-prine to metal

Average 5401
Std. Dev. 178
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TABLE N.8

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 200°F

FOR PRODUCTION BATCH 0010

Lap Shear Gluehne
Specimen Strength Thickness
RB mb B 830in Eaa dhJesMode

RB IB-A05-188-2 3716 0.001 Cohesive-in adhesive

RB1B-A05-188-5 3569 0.001 Cohesive-in adhesive

RBIB-A05-189-1 3876 0.001 Cohesive-in adhesive

RBIB-A05-189-4 3846 0.001 Cohesive-in adhesive

RBIB-A05-189-7 3824 0.002 Cohesive-in adhesive
Average 3740

Std. Dev. 92
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TABLE N.9
EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL TENSILE

LAP SHEAR SPECIMEN STRENGTH AT -65°F
FOR PRODUCTION BATCH 0010

Lap Shear Glueline
Specimen Strength Thickness
Num Mi in EliieMode

RB1B-A05-188-3 4518 0.001 Adhesive-primer to metal

RBIB-A05-188-6 4375 0.002 Adhesive-primer to metal

RB1B-A05-189-2 5376 0.001 Adhesive-primer to metal
RBIB-A05-189-5 4771 0.002 Adhesive-primer to metal

RBIB-A05-189-8 5224 0.002 Adhesive-primer to metal
Average 4853

Std. Dev. 123
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T•BLE N. 10

EFFECT OF GLUEIINE THICKNT3S DATA, 1NDWIVDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT -65-F

FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Number PLI in ailre Mode

RB1B-B05-201-1 10,3 0,004 Coiesive-in primer

RB1B-B05-201-2 13.5 0.004 Cohesive-in primer
RBIB-B05-201-3 11.9 0.004 Cohesive-in primer

RBIB-B05-201-4 15.5 0.004 Cohesive-in primer

RB1B-BO5-201-5 13.6 0.004 Cohesive-in primer

Average 12.9
SL. Dev. 2.0
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TABLE N. 1I

EFFECT OF GLUELIN E THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEl, SPECIMEN STRENGTH AT 200°F

FOR PRODUCTION BATCH 0010

Glue-ine
Specimen Plzel Strength Thickness

SeLI ii

RBIB-B05-2M0-1 122 0.004 Cohesive-in adhesive

RBIB-BO5-200-2 12.3 0.004 Cohesive-in adhesive

RBIB-B05-200-3 9.8 0.005 Cohesive-in adhesive

RB 1B-BO5-20D-4 9.5 0.005 Cohesive-in adhesive

RB IB-BO5-200-5 8.6 0.005 Cohesive-in adhesive

Average 10.4

Std. Dov. 1.7
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TABLE N. 12

EFFECT OF GLUELINE THICKNESS DATA, INDIV fDUAL FLOATING
ROLLER PEEL SPECIiVUN STRENGTH AT 750F

FOR PRODUCTION BATCH 0010

Glueline
Spezimen Peel Strength Thickness
Nu mbwr in Failure Mode

RB1B-B05-199-1 11.2 0.004 Cohesive-in primer
RBIB-B05-199-2 13.0 0.005 Cohesive-in primer

RB1B-B05-199-3 11.5 0.005 Cohesive-in primer

RB 1B-B05-199-4 12.0 0.005 Cohesive-in primer

RBIB-B05-199-5 14.7 0.005 Cohesive-in primer

Average 12.5

Std. Dev. 1.5
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TABLE N. 13

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT 75OF

FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Nubr in Failure Mode

RB1B-B05-196-1 15.4 0.006 Cohesive-in primer

RB 1 B-B05-196-4 13.9 0.007 Cohesive-in primer

RB1B-B05-197-2 9.8 0.006 Cohesive-in primer

RBIB-B05-197-5 9.7 0.006 Cohesive-in primer

RB1B.B05I198-3 13.7 0.006 Cohesive-in primer

Average 12.5

Std. Dev. 2.6
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TABLE N. 14

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT 200OF

FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Number wLI in Falur Mode

RB 1B-B05-196-2 13.0 0.007 Cohesive-in primer

RBIB-B05-196-5 13.7 0.007 Cohesive-in primer

RB1B-B05-197-3 9.1 0.007 Cohesive-in primer

RB 1B-BO5-198-1 12.4 0.005 Cohesive-in primer

RBIB-B05-198-4 13.4 0.006 Cohesive-in primer

Average 12.3

Std. Dev. 1.8

N-15



TABLE N. 15
EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING

ROLLER PEEL SPECIMEN STRENGTH AT -65OF
FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness

NmeFuI Filr IIMode

RBIB-B05-196-3 11.5 0.008 Cohesive-in primer
RBIB-B05-197-l 9.3 0.006 Cohesive-in primer
RBIB-BO5-197-4 8.7 0.007 Cohesive-in primer
RB IB-B05-198-2 9.0 0.006 Cohesive-in primer
RBIB-B05-198-5 8.4 0.006 Cohesive-in primer

Average 9.4
Std. Dev.. 1.2
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TABLE N. 16
EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING

ROLLER PEEL SPECIMEN STRENGTH AT 75OF
FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Numbe LI in Failure Mode

RB1B-B05-180-1 14.8 0.009 Cohesive-in primer

RB1B-B05-180-4 12.3 0.011 Cohesive-in primer

RBIB-B05-181-2 15.3 0.010 Cohesive-in primer
RB1B-B05-181-5 16.1 0.009 Cohesive-in primer
RB1B-B05-182-3 14.3 0.010 Cohesive-in primer

Average 14.6
Std. Dev. 1.4
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TABLE N. 17

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT 200°F

FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Nue P in FaiureMod

RB1B-B05-180-2 13.9 0.010 Cohesive-in primer

RBIB-B05-180-5 13.2 0.010 Cohesive-in primer

RB1B-B05-181-3 14.3 0.011 Cohesive-in primer

RBIB-B05-182-1 11.4 0.008 Cohesive-in primer

RB1B-B05-182-4 10.7 0.010 Cohesive-in primer

Average 12.1

Std. Dev. 1.9

N-18



TABLE N. 18

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT -65°F

FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Number Fu i Failure Mode

RB1B-B05-180-3 10.2 0.010 Cohesive-in primer

RB1B-B05-181-1 12.6 0.009 Cohesive-in primer
RBI3B-B05-181-4 11.5 0.011 Cohesive-in primer

RB 1B-B05-182-2 12.0 0.010 Cohesive-in primer
RBI1B-B05-182-5 12.7 0.09 Cohesive-in primer

Average 11.8
Std. Dev. 1.0

N
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TABLE N.19

EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING
ROLLER PEEL SPECIMEN STRENGTH AT 750F

FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Nu ELI in Filure Mode

RBIB-B05-183-1 15.9 0.020 Cohesive-in primer

RB1B-B05-184-1 15.1 0.021 Cohesive-in primer

RBIB-B05-185-1 13.8 0.021 Cohesive-in primer

RBIB-B05-185-5 12.6 0.021 Cohesive-in primer

RBIB-B05-186-5 15.3 0.023 Cohesive-in primer

Average 14.5

Std. Dev. 1.3

N-20



TABLE N.20
EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING

ROLLER PEEL SPECIMEN STRENGTH AT 200°F
FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Numbe LI in FailueMo

RB1B-B05-183-2 9.0 0.018 Cohesive-in primer
RB1B-B05-184-2 8.1 0.018 Cohesive-in primer

RB1B-B05-185-2 9.5 0.020 Cohesive-in primer
RBIB-B05-186-1 9.1 0.022 Cohesive-in primer
RBIB-BO5-187-1 6.9 0.021 Cohesive-in primer

Average 8A4

Std. Dev. 1.1

N-21



TABLE N.21
EFFECT OF GLUELINE THICKNESS DATA, INDIVIDUAL FLOATING

ROLLER PEEL SPF IMEN STRENGTH AT -650F
FOR PRODUCTION BATCH 0010

Glueline
Specimen Peel Strength Thickness
Numb ELI in

RB1B-B05-183-5 15.5 0.019 Cohesive-in primer

RBIB-B05-184-5 16.8 0.019 Cohesive-in primer

RB1B-B05-185-4 16.8 0.020 Cohesive-in primer

RBIB-B05-186-2 12.9 0.023 Cohesive-in primer

RBIB-B05-187-5 12.9 0.022 Cohesive-in primer

Average 15.0

Std. Dev. 2.0

N-22



APPENDIX 0

RESULTS OF INDIVIDUAL TEST SPECIMENS
TO DETERMINE THE EFFECT OF OVERLAP LENGTH
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TABLE 0. 1

EFFECT OF OVERLAP LENGTH, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 750F

FOR PRODUCTION BATCH 0010

Lap Shear
Specimen Strength Overlap Length

RBIB-A23-14-2 4063 0.50 Adhesive-primer to metal

RBIB-A23-14-7 4016 0.50 Adhesive-primer to metal

RBIB-A23-15-4 4208 0.51 Adhesive-primer to metal

RB IB-A23-16-1 3845 0.50 Cohesive-in Adhesive

RBIB-A23-16-5 4568 0.50 Adhesive-primer to metal

RB IB-A23-17-6 4462 0U50 Adhesive-primer to metal

RBIB-A23-20-3 4899 0.51 Adhesive-primer to metal

RB 1 B-A23-29-4 4213 0.50 Adhesive-primer to metal

RB I B-A23-33-3 4379 0.49 Adhesive-primer to metal

RB IB-A23-33-7 4289 0.50 Adhesive-primter to rmtal

Average 4294

Std. Dev. 138

0-2



TABLE 0.2
EFFECT OF OVERLAP LENGTH, INDIVIDUAL TENSILE

LAP SHEAR SPECIMEN STRENGTH AT 75OF
FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile Lap
Specimen Shear Strength Overlap Length
R umbA0-21 in 09he -m Adh

RBIB-A06-125-2 3275 0.991 Cohesive-in Adhesive
RB IB-A06-125-2 3170 0.995 Cohesive-in Adhesive
RBIB-A06-125-3 3280 0.992 Cohesive-in Adhesive
RBIB-A06-125-4 3588 1.007 Cohesive-in Adhesive
RB B-A06-125-5 3615 0.991 Cohesivo-in Adhesive
RBIB-A06-125-6 3557 0.996 Cohesive-in Adhesive
RBIB-A06-125-7 3600 0.998 Ck)beivc-n Adhesive

Average 3486
SUd. Dcv. 76

0-3



TABLE 0.3

EFFECT OF OVERLAP LENGTH, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 75OF

FOR EA 9394 ADHESIVE BATCH NO. 0010

Tmitc Lap
Specimen S"-ar Streiguh Overlap Length
Nu6- p.• in Fifiure Mode

R I -A0, 2t*-; 1846 2.01 Cohesive-in Adhesive

SR 11-AO-6126-2 18M2 2.01 Cohesive-in Adhesi\ -
BB-A06M426-3 1818 2.01 Cohesive-in Adhesive

RBIB-A06-52$4 1838 2.01 Cohesive-in Adhesive

RD!l3-A06-126-5 1806 2.01 Cohesive-in Adhesive

RBIB-AO6-126-6 1785 2,01 Cohesive-in Adhesive

RBIB-A06-126-7 1791 2.01 Cohesive-in Adhesive

Average 1817

Std. Dev. 13
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TABLE 0.4

EFFECT OF OVERLAP LENGTH, INDIVIDUAL TENSILE
LAP SHEAR SPECIMEN STRENGTH AT 75OF

FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile Lap
Specimen Shear Strength Overlap Length
Numb" pZ in Fai1MMode

RBIB-A06-124-1 2372 1.45 Cohesive-in Adhesive

RBIB-A06-124-2 2338 1.45 Cohesive-in Adhesive

RBIB-A06-124-3 2328 1.45 Cohesive-in Adhesive

RBIB-A06-124-4 2376 1.45 Cohesive-in Adhesive

RBIB-A06-124-5 2365 1.45 Cohesive-in Adhesive

RB1B-A06-124-6 2425 1.45 Cohesive-in Adhesive

RE I B-A0. 124-7 2452 1.45 Cohesive-in Adhesive

Average 2372

Std. Dev. 15

0-5



APPENDIX P

RESULTS OF INDIVIDUAL TEST SPECIMENS
FOR FLOATING ROLLER PEEL AFTER

EXPOSURE TO 350OF
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TABLE P.1I

EFFECT OF 350-F EXPOSURE, INDIVIDUAL
FLOATTING ROLLER PEEL SPECIMEN STRENGTH

AT 75 0F FOR EA 9394 ADHESIVE
BATCH NO. 0010

Specimen Floating Roller Peel

NumbeBB34- As Cugred 9.FCheivuei Primer

R? iB-B23-47-3 As Cured 7.6 Cohesive-in Primer

RBIB-B23-49-3 As Cured 7.9 Cohesive-in Primer

RBIB-B23-49-l As Cured 10.3 Cohesive-in Primer

RBIB-B23-501- As Cured 1035 Cohesive-in Primer

Average 9.9
Std. Dcv. 2.4

P-2



TABLE P.2

EFFECT OF 350°F EXPOSURE, INDIVIDUAL
FLOATING ROLLER PEEL SPECIMEN STRENGTH

AT 200°F FOR EA 9394 ADHESIVE
BATCH NO. 0010

Specimen Floating Roller Peel
Number Exposure PLI Failure Mode

RB IB-B23-47-2 As Cured 10.0 Cohesive-in Adhesive

RBIB-B23-48-1 As Cured 9.2 Cohesive-in Adhesive

RB1B-B23-49-3 As Cured 10.1 Cohesive-in Adhesive

RB1B-B23-50-2 As Cured 11.6 Cohesive-in Adhesive

RB1B-B23-51-1 As Cured 12.3 Cohesive-in Adhesive

Average 10.6

Std. Dev. 1.3

P-3



TABLE P.3

EFFECT OF 350OF EXPOSURE, INDIVIDUAL
FLOATING ROLLER PEEL SPECIMEN STRENGTH

AT 750F FOR EA 9394 ADHESIVE
BATCH NO. 0010

Specimen Floating Roller Peel
Number Ex ure wEFalure Mod

RBIB-B08-1 19-1 2 hrs @ 350OF 8.9 Cohesive-in Primer

RB1B-B08-1 19-3 2 hrs @ 350OF 7.1 Cohesive-in Primer

RBIB-B08-1 19-5 2 hrs @ 350OF 6.5 Cohesive-in Primer

RB IB-B08-120-2 2 hrs @ 350OF 9.7 Cohesive-in Primer

RBIB-BOS-120-4 2 his @ 350OF 9.7 Cohesive-in Primer

Average 8.4

Std. Dcv. 1.5

P -4



TABLE P.4

EFFECT OF 350°F EXPOSURE, INDIVIDUAL
FLOATING ROLLER PEEL SPECIMEN STRENGTH

AT 200OF FOR EA 9394 ADHESIVE
BATCH NO. 0010

Specimen Floating Roller Peel
Numr ,Exsur PwL Failure Mode

RB IB-B08-119-2 2 hrs @ 350°F 3.4 Cohesive-in Adhesive

RB IB-B08-119-4 2 hrs @ 350°F 4.1 Cohesive-in Adhesive

RBlB-B08-120-1 2 hrs @ 350°F 5.2 Cohesive-in Adhesive

RB IB-B08-120-3 2 hrs @ 350OF 5.1 Cohesive-in Adhesive

RB1B-B08-120-5 2 hrs @ 350°F 4.9 Cohesive-in Adhesive

Average 4.6

Std. Dev. 0.7

P-5



TABLE P.5

EFFECT OF 350OF EXPOSURE, INDIVIDUAL
FLOATING ROLLER PEEL SPECIMEN STRENGTH

AT 75OF FOR EA 9394 ADHESIVE
BATCH NO. 0010

Specimen Floating Roller Peel
SE w Failure Made

RBIB-BO8-121-1 16 hrs @ 350*F 3.8 Cohesive-in Adhesive

RBIB-B08-121-3 16 hrs @ 350OF 3.7 Cohesive-in Adhesive

RBIB-B08-121-5 16 hrs @ 350°F 4,0 Cohesive-in Adhesive

RBIB-B08-122-2 16 hrs @ 350°F 4.8 Cohesive-in Adhesive

RBIB-B08-122-4 16 his @ 350°F 4.7 Cohesive-in Adhesive

Average 4.2

Std. Dev, 0.5

P-6



TABLE P.6

EFFECT OF 350OF EXPOSURE, INDIVIDUAL
FLOATING ROLLER PEEL SPECIMEN STRENGTH

AT 200°F FOR EA 9394 ADHESIVE
BATCH NO. 0010

Specimen Floating Roller Peel
e Exposure PL Failur Mod

RB1B-B08-121-2 16 hrs @ 350 0F 1.4 Cohesive-in Adhesive

RB1B-B08-121-4 16 hrs @ 350°F 1.5 Cohesive-in Adhesive

l<BIB-B08-122-1 16 hrs @ 350°F 1.8 Cohesive-in Adhesive

RBIB-B08-122-3 16 hIs @ 350°F 1.9 Cohesive-in Adhesive

RBIB-BO8-122-5 16 hrs @ 350°F 1.8 Cohesive-in Adhesive
Average 1.7

Std. Dev. 0.2

P-7



APPENDIX Q

RESULTS OF INDIVIDUAL TEST SPECIMENS
TO DETERMINE THE EFFECT OF THERMAL PULSE

ON TENSILE LAP SHEAR AND FLOATING
ROLLER PEEL STRENGTH



TABLE Q.1
INDIVIDUAL EA 9394 ADHESIVE TENSILE LAP SHEAR

STRENGTHS AT 75°F AFTER THERMAL PULSE

Lap Shear Glueline
Specimen Strength Thickness
R - in 0Ai-UrmM e

RBIB-A14-81-1 4996 0.003 Adhesive-Primer to Metal
RB 1B-A14-81-2 4495 0.003 Adhesive-Primer to Metal
RB1B-A14-81-3 4955 0.003 Adhesive-Primer to Metal
RB1B-A14-81-4 4887 0.003 Adhesive-Primer to Metal
RBIB-A14-81-5 4712 0.003 Adhesive-Primer to Metal
RBIB-A14-81-6 4278 0.003 Adhesive-Primer to Metal
RB1B-A14-81-7 4819 0.003 Adhesive-Primer toMetal

Average 4773
Std. Dev. 235

Q-2



TABLE Q.2

INDIVIDUAL EA 9394 ADHESIVE TENSILE LAP SHEAR
STRENGTHS AT 75OF AFTER 30 DAYS AT 140°F

AND 95-100% R.H. THEN SUBJECTEI) TO THERMAL PULSE

Lap Shear Glueline
Specimen Strength Thickness
Nu.mber 1- i3 0eivei Ahiv

RB IB-A 14-83-I 3638 0.003 Cohesive-in Adhesive

RBIB-A14-83-2 3848 0.003 Cohesive-in Adhesive

RBIB-A14-83-3 3644 0.003 Cohesive-in Adhesive

RBIB-A14-83-4 3625 0.003 Cohesive-in Adhesive

RBIB-A14-83-5 3476 0,003 Cohesive-in Adhesive

RBIB-A14-83-6 3767 0.003 Cohesive-in Adhesive
RB IB-A14-83-7 3607 0.003 Cohesivw-m Adhes-ive

Average 3658
Std. Dcv. 57

Q-3



TABLE Q.3

INDIVIDUAL AUTOCLAVE CURED FM 300 ADHESIVE
TENSILE LAP SHEAR STRENGTHS AT 750F

Lap Sheac Glueline
Specimen Strength Thickness

Umber ii ini Md

RB1B-A14-105-1 4370 0.005 Cohesive-in Adhesive

RB1B-A14-105-2 4404 0.004 Cohesive-in Adhesive

RBIB-AI4-105-3 4412 0.004 Cohesive-in Adhesive

RBY1B-A14-105-4 4567 0.005 Cohesive-in Adhesive

RBIB-A14-105-5 4377 0.004 Cohesive-in Adhesive

RB IB-A 14-105-6 4367 0.004 Cohesive-in Adhesive

RB1B-A14-105-7 4964 0.004 Cohesive-in Adhesivc

Average 4494

Std. Dev. 68

Q-4



TABLE Q.4
INDIVIDUAL AUTOCLAVE CURED FM 300 ADHESIVE

TENSILE LAP SHEAR STRENGTHS AT 75°F
AFTER 30 DAYS AT 140OF AND 95-100% R.H.

Lap Shear Glueline
Specimen Strength Thickness
Nunmber in Fdlure Mode

RB1B-A14-106-1 4370 0.005 Cohesive-in Adhesive
RB1B-A14-106-2 4379 0.006 Cohesive-in Adhesive

RB IB-A14-106-3 4408 0.006 Cohesive-in Adhesive

RB lB-A 14-106-4 4499 0.006 Cohesive-in Adhesive
RBIB-A14-106-5 4289 0.006 Cohesive-in Adhesive
RB1B-A14-106-6 4545 0.006 Cohesive-in Adhesive

RB1B-A14-106-7 4474 0.006 Cohesive-in Adhesive

Average 4423

Std. Dev. 92

Q-5



TABLE Q.5

INDIVIDUAL AUTOCLAVE CURED FM 30(. ADHESIVE
TENSILE LAP SHEAR STRENGTHS AT 750F

AFTER BEING SUBJECT ED TO THERMAL PULSE

Lap Shear Glueline
Specimen Strength Thickness

Numbe P in Failure Mode

RB1B-A14-107-1 4088 0.003 Cohesive-in Adhesive

RB1B-A14-107-2 4204 0.004 Cohesive-in Adhesive
RB1B-A14-107-3 4113 0.003 Cohesive-in Adhesive

RBIB-A14-107-4 4370 0.004 Cohesive-in Adhesive

RBIB-A14-107-5 4093 0,004 Cohesive-in Adhesive
RBIB-A14-107-' 3961 0.003 Cohesive-in Adhesive

RB1B-A14-10,I 4276 0.00', Cohesive-in Adhesive

Average 4158

Std. Dev. 104
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TABLE Q.6

INDIVIDUAL AUTOCLAVE CURED FM 300 ADHESIVE
TENSILE LAP SHEAR STRENGTHS AT 75"F

AFTER 30 DAYS AT 140OF AND 95-100% R.H.
THEN SUBJECTED TO THERMAL PULSE

Lap Shear Glueline
Specimen Strength Thickness

_Number In FilrMq

RBIB-A14-108-1 5109 0.003 Cohesive-in Adhesive

RB1B-A14-108-2 4856 0.003 Cohesive-in Adhesive

RBIB-A14-108-3 4716 0.003 Cohesive-in Adhesive

RBIB-A14-108-4 4717 0.003 Cohesive-in Adhesive

RB1B-A14-108-5 4706 0003 Cohesive-in Adhesive

RBIB-A14-108-6 4876 0.003 Cohesive-in Adhesive

RB1B-A14-108-7 4841 0.003 Cohesive-in Adhesive

Average 4832

Std. Dev. 106

Q-7



TABLE Q.7
INDIVIDUAL VACUUM BAG CURED FM 300 ADHESIVE

TENSILE LAP SHEAR STRENGTHS AT 750F

Lap Shear Glueline
Specimen Strength Thickness
Number 1i in Failur Mode

RBIB-A14-109-1 4192 0.008 Cohesive-in Adhesive
RBIB-Al14-109-2 4223 0.007 Cohesive-in Adhesive
RBIB-A14-109-3 4282 0.007 Cohesive-in Adhesive
RB1B-A14-109-4 4186 0.007 Cohesive-in Adhesive
RBIB-A14-109-5 4300 0.006 Cohesive-in Adhesive
r,BlB-A14-1 .'9-6 4283 0.006 Cohesive-in Adhesive

RE 1.-A 14-109-7 4299 0.006 Cohesive-in Adhesive
Average 4252

std. Dev. J

Q-8



TABLE Q.8

INDIVIDUAL VACUUM BAG CURED FM 300 ADHESIVE
TENSILE LAP SHEAR STRENGTHS AT 750F

AFTER 30 DAYS AT 140°F AND 95-100% R.H.

Lap Shear Glueline
Specimen Strength Thickness

r 1• in Failure Mode

RB1B-AI4-110-1 4162 0.007 Cohesive-in Adhesive
RB iB-A14-110-2 4423 0.007 Cohesive-in Adhesive

RB1B-A14-1 HO-3 4283 0.006 Cohesive-in Adhesive

RB1B-A14-110-4 4412 0.006 Cohesive-in Adhesive

RBIB-A14-110-5 4351 0,006 Cohesive-in Adhesive

RB1B-A14-110-6 4419 0.006 Cohesive-in Adhesive
RB1B-A14-110-7 4306 0.006 Cohesive-in Adhesive

Average 4337

Std. Dev. 94

Q-9



TABLE Q.9

INDIVIDUAL VACUUM BAG CURED FM 300 ADHESIVE
TENSILE LAP SHEAR STRENGTHS AT 750F

AFT ER BEING SUBJECTED TO THERMAL PULSE

Lap Shear Glueline
Specimen Strength Thickness

e 11 in Failure Mode

RBIB-A14-1 11-1 3690 0.004 Cohesive-in Adhesive
RB 1B-A 14-1 11-2 3732 0.003 Cohesive-in Adhesive
RB1B-A14-111-3 3861 0.003 Cohesive-in Adhesive

RB1B-A14-111-4 3573 0.002 Cohesive-in Adhesive
RB1B-A14-1 11-5 3838 0.002 Cohesive-in Adhesive

RBIB-A14-111-6 3838 0.003 Cohesive-in Adhesive

RBIB-A14-1 11-7 3850 0.003 Cohesive-in Adhesive

Average 3769
Std. Dev. 68

Q-10



TABLE Q. 10
INDIVIDUAL VACUUM BAG CURED FM 300 ADHESIVE

TENSILE LAP SHEAR STRENGTHS AT 750F
AFTER 30 DAYS AT 140°F AND 95-100% R.H.

THEN SUBJECTED TO THERMAL PULSE

Lap Shear Glueline
Specimen Strength Thickness
Number ps in Failure Mode

RBIB-A14-112-1 3805 0.004 Cohesive-in Adhesive

RB1B-A14-1 12-2 3885 0.003 Cohesive-in Adhesive
RB1B-A14-112-3 4079 0.003 Cohesive-in Adhesive

RBIB-A14-112-4 4017 0.002 Cohesive-in Adhesive

RBlB-A14-112-5 4207 0.002 Cohesive-in Adhesive
RB1B-A14-112-6 4231 0.002 Cohesive-in Adhesive

RBIB-A14-112-7 4136 0.003 Cohesive-in Adhesive
Average 4051
Std. Dev. 112

Q-11



TABLE Q. 11

INDIVIDUAL EA 9394 ADHESIVE FLOATING
ROLLER PEEL STRENGTHS AT 750F

AFTER THERMAL PULSE

Floating Roller Glueline
Specimen Peel Thickness
Number wLI in Failure M ed

RBIB-B14-77-1 12.1 0.012 Cohesive-in Adhesive

RB1B-B14-77-2 8.9 0.012 Cohesive-in Adhesive

RB 1B-B 14-77-3 8.4 0.013 Cohesive-in Adhesive

RB IB-B 14-77-4 8.5 0.013 Cohesive-in Adhesive

RBIB-B14-77-5 9.0 0.013 Cohesive-in Adhesive

Average 9.4

Std. Dev. 1.6

Q-12



TABLE Q.12
INDIVIDUAL EA 9394 ADHESIVE FLOATING

ROLLER PEEL STRENGTHS AT 75°F
AFTER 30 DAYS AT 140°F AND 95-100% RH.

THEN SUBJECTED TO THERMAL PULSE

Floating Roller Glueline
Specimen Peel Thickness
Number wLI in Failure Mode

RB I B-B 14- -I 11.6 0.013 Cohesive-in Adhesive
RB 1B-B 14- -2 10.1 0.013 Cohesive-in Adhesive

RBIB-B14- -4 9.0 0.012 Cohesive-in Adhesive
RBIB-B,14- -5 9.7 0.013 Cohesive-in Adhesive

Average 9.9

Std. Dev. 1.1

Q-13



TABLE Q.13

INDIVIDUAL AUTOCLAVE CURED FM 300 ADHESIVE
FLOATING ROLLER PEEL STRENGTHS AT 75OF

Floating Roller Glueline
Specimen Peel Thickness

E LI in Failure Mode

RBlB-B14-99-1 26.2 0.006 Cohesive-in Adhesive

RBlB-B14-99-2 30.8 0.007 Cohesive-in Adhesive

RB1B-B14-99-3 36.4 0.007 Cohesive-in Adhesive
RB IB-B 14-99-4 33.7 0.007 Cohesive-in Adhesive

RBIB-B14-99-5 28.1 0.006 Cohesive-in Adhesive

Average 31.0

Std. Dev. 4.1

Q-14



TABLE Q. 14

INDIVIDUAL AUTOCLAVE CURED FM 300 ADHESIVE
FLOATING ROLLER PEEL STRENGTHS AT 750F

AFTER 30 DAYS AT 140°F AND 95-100% R.H.

Floating Roller Glueline
Specimen Peel Thickness

E LI in Failure Mode

RB lB-B 14-100-1 26.7 0.007 Cohesive-in Adhesive

RBIB-B14-100-2 32.4 0.008 Cohesive-in Adhesive
RBlB-B14-100-3 38.1 0.009 Cohesive-in Adhesive

RBIB-B14-100-4 36.2 0.009 Cohesive-in Adhesive

RBIB-B14-100-5 30.9 0.008 Cohesive-in Adhesive

Average 32.8

Std. Dev. 4.5

Q-15



TABLE Q.15
INDIVIDUAL AUTOCLAVE CURED FM 300 ADHESIVE

FLOATING ROLLER PEEL STRENGTHS AT 750F
AFTER THERMAL PULSE

Floating Roller Glueline
Specimen Peel Thickness

SwLI in Faiure Mo
RB IB-B 14-103-1 25.7 0.006 Cohesive-in Adhesive

RB1B-B14-103-2 32.0 0.007 Cohesive-in Adhesive

RBIB-B14-103-3 37.9 0.007 Cohesive-in Adhesive

RBIB-B14-103-4 36.8 0.006 Cohesive-in Adhesive

RB1B-B14-103-5 31.1 0.006 Cohesive-in Adhesive
Average 32.7

Std. Dev. 4.9

Q-16



TABLE Q.16

INDIVIDUAL AUTOCLAVE CURED FM 300 ADHESIVE
FLOATING ROLLER PEEL STRENGTHS AT 75°F

AFTER 30 DAYS AT 140-F AND 95-100% R.H.
THEN SUBJECTED TO THERMAL PULSE

Floating Roller Glueline
Specimen Peel Thickness

RB mbsi B- F4 4 .ivMedh

RBIB-B14-104-1 25.3 0.005 Cohesive-in Adhesive

RBIB-B14-104-2 31.4 0.005 Cohesive-in Adhesive

RBIB-BI4-104-3 38.0 0.006 Cohesive-in Adhesive

RBIB-B14-104-4 37.2 0.006 Cohesive-in Adhesive

RBIB-814-104-5 30.5 0.005 Cohesive-in Adhesive

Average 32.5

Std. Dev. 5.2
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TABLE Q.17
INDIVIDUAL VACUUM BAG CURED FM 300 ADHESIVE

FLOATING ROLLER PEEL STRENGTHS AT 750F

Floating Roller Glueline
Specimen Peel Thickness
Numbe I in FailuMt M&de

RB1B-B 11-113-1 30.8 0.009 Cohesive-in Adhesive
RBIB-B 11-113-2 30.4 0.010 Cohesive-in Adhesive
RB1B-B 11-113-3 27.9 0.010 Cohesive-in Adhesive
RB I B-BI 1- 113-4 26.7 0.010 Cohesive-in Adhesive
RB IB-B 11-113-5 28.2 0.010 Cohesive-in Adhesive

Average 28.4

Std. Dev. 1.7
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TABLE Q.18
INDIVIDUAL VACUUM BAG CURED FM 300 ADHESIVE

FLOATING ROLLER PEEL STRENGTHS AT 75OF
AFTER 30 DAYS AT 140OF AND 95-100% R.H.

Floating Roller Glueline
Specimen Peel Thickness
Number PLI in Failure Mode

RB IB-B 14-114-1 32.2 0.009 Cohesive-in Adhesive

RB lB-B 14-114-2 26.0 0.010 Cohesive-in Adhesive

RB 1B-B 14-1 l1-3 27.5 0.010 Cohesive-in Adhesive

RB LB-B 14-114-4 26.1 0.009 Cohesive-in Adhesive

RB 1B-B 14-14- 7 29.5 0.009 Cohesive-in Adhesive

Ave~rage 28.2
Stv.. Dev. 2.6
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TABLE Q. 19

INDIVIDUAL VACUUM BAG CURED FM 300 ADHESIVE
FLOATING ROLLER PEEL STRENGTHS AT 750F

A-iZTER THERMAL PULSE

Floating Rollei" Glueline
Specimen Peel Thickness
NU M in Failure Mode

RBIB-B34-1 17-1 33.3 0.008 Cohesive-in Adhesive

RBI B-B 4-117-2 33.2 0.009 Cohesive-in Adhesive

RB1B,.BE14-117-3 30.8 0.009 Cohesive-in Adchesive
RB 1B-B 14-117-4 30.4 0.009 Cohersve-in Adhesive

RB lB-B 14.117-5 34.3 0.008 Cohesive-in Adhesive

Average 32.4

StLO Dev. 1.7
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TABLE Q.20
INDIVIDUAL VACUUM BAG CURED FM 306 ADHESIVE

FLOATING ROLLER PEEL STRENGTHS AT 75°F
AFTER 30 DAYS AT 140OF AND 95-100% R.H.

THEN SUBJECTED TO THERMAL PULSE

Floating Roller Glueline
Specimen Peel Thickness

e w.• in Failure Mode

RBIB-B14-118-1 35.8 0.007 Cohesive-in Adhesive
RBIB-B14-118-2 36.2 0.008 Cohesive-in Adhesive

RB1B-B14-118-3 32.2 0.007 Cohesive-in Adhesive

RB IB-B 14-118-4 32.2 0.007 Cohesive-in Adhesive

RBIB-B14-118-5 39.9 0.006 Cohesive-in Adhesive

Average 35.2

Std. Dev. 3.2
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APPENDIX R

RESULTS OF INDIVIDUAL TEST SPECIMENS
FOR THE EFFECT OF ADHERENDS ON TENSILE

LAP SHEAR STRENGTH
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TABLE R. 1

TENSILE LAP SHEAR STRENGTH AT 75 0F
USING 7781 GLASS/EA 9396 EPOXY ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 17 Failure Mode

RB1B-A07-93-1 1737 In Laminate First Ply

RBIB-A07-93-4 1963 In Laminate First Ply

RBIB-A07-93-7 1860 In Laminate First Ply

RBIB-A07-93-10 1834 In Laminate First Ply

RBIB-A07-94-3 2466 In Laminate First Ply

RBIB-A07-94-6 2077 In Laminate First Ply

RB1B-A07-94-9 2157 In Laminate First Ply

RBIB-A07-95-2 1903 In Laminate First Ply

RBIB-A07-95-5 2259 In Laminate First Ply
RBIB1B-A07-95-8 2289 In Laminate First Ply

Average 2095

Std. Dev. 106
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TABLE R.2

TENSILE LAP SHEAR STRENGTH AT 200OF
USING 7781 GLASS/EA 9396 EPOXY ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 1• Failure MQde

RB IB-A07-93-2 2014 In Laminate First Ply

RBIB-A07-93-5 2009 In Laminate First Ply

RB1B-A07-93-8 1572 In Laminate First Ply

RB1B-A07-94-1 1502 In Laminate First Ply

RB1B-A07-94-4 1680 In Laminate First Ply

RBIB-A07-94-7 1844 In Laminate First Ply

RBIB-A07-94-10 1607 In Laminate First Ply

RBIB-A07-95-3 1903 In Laminate First Ply

RB IB-A07-95-6 1620 In Laminate First Ply

RB 1B-A07-95-9 1797 In Laminate First Ply
Average 1755

Std. Dev. 141
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TABLE R.3

TENSILE LAP SHEAR STRENGTH AT -65°;_
USING 7781 GLASSIEA 9396 EPOXY ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number pl Failure Mode

RB1B-A07-93-3 1896 In Laminate First Ply
RBIB-A07-93-6 2428 In Laminate First Ply

RBIB-A07-93-9 2321 In Laminate First Ply
RBIB-A07-94-2 3034 In Laminate First Ply

RBIB-A07-94-5 2062 In Laminate First Ply

RBIB-A07-94-8 2382 In Laminate First Ply
RBIB-A07-95-1 2256 In Laminate First Ply

RBIB-A07-95-4 2379 In Laminate First Ply

RBIB-A07-95-7 2188 In Laminate First Ply
RB IB-A07-95-10 2392 In Laminate First Ply

Average 2334

Std. Dcv. 121
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TABLE R.4

TENSILE LAP SHEAR STRENGTH AT 75OF
USING W133 GRAPH1TE/EA 9396 EPOXY ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number PI F.ailure Mode

RB 1B-A07-39-3 2864 In Laminate First Ply

RB IB-A07-39-6 4320 In Laminate First Ply
RBIB-A07-39-9 4440 In Laminate First Ply
RB1B-A07-40-2 4144 In Laminate First Ply

RB1B-A07-40-5 4137 In Laminate First Ply
RBIB-A07-40-8 4506 In Laminate First Ply

RB IB-A07-40-11 4408 In Laminate First Ply
Average 4117

Std. Dev. 153
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TABLE R.5

TENSILE LAP SHEAR STRENGTH AT 200°F
USING W133 GRAPHITEA 9394 EPOXY ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 2i7 Failure Fst

RBIB-A07-39-1 2776 In Laminate First Ply

RB 1B-A07-39-4 2546 In Laminate First Ply

RB IB-A07-39-7 312!1 In Laminate First Ply

RBIB-A07-39-10 2768 In Laminate First Ply

RBIB-A07-40-3 2690 In Laminate First Ply

RB 1B-A07-40-6 3068 In Laminate First Ply
RB 1B-A07-40-9 3099 In Laminate First Ply

Average 2866

Std. Dev. 64
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TABLE R.6
TENSILE LAP SHEAR STRENGTH AT -650F

USING W133 GRAPH1TEEA 9394 EPOXY ADHERENDS,
INDIVIDUAL TENSILE LAP SHEAR SPECIMEN

STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 1 _Failure Mo-de

RB1B-A07-39-2 3047 In Laminate First Ply
RB LB-A07-39-5 3059 In Laminate First Ply
RB 1B-A07-39-8 3191 In Laminate First Ply
RB1B-A07-40-1 4231 In Laminate First Ply
RB1B-A07-40-4 4032 In Laminate First Ply
RB IB-A07-40-7 3795 In Laminate First Ply

RBIB-A07-40-40 3610 In Laminate First Ply

Average 3566
Std. Dev. 133
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TABLE R.7

TENSILE LAP SHEAR STRENGTH AT 75°F
USING 6-4 TITANIUM ADHERENDS,

IND•IIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
NUme 91 Failure Mode

RBIB-A07-41-1 3561 Cohesive-in Adhesive

RB IB-A07-41-4 3404 Cohesive-in Adhesive

RB IB-A07-42-2 3618 Cohesive-in Adhesive

RBIB-A07-42-5 3573 Cohesive-in Adhesive

RBIB-A07-43-3 3711 Cohesive-in Adhesive

RB1IB-A07-44-1 3585 Cohesive-in Adhesive

RBIB-A07-44-4 3430 Cohesive-in Adhesive

RB IB-A07.45-2 3407 Cohesive-in Adhesive

RBIB-A07-45-5 3801 Cohesive-in Adhesive

RBIB-A07.46-3 3693 Cohesive-in Adhesive

Average 3578

Std. Dev. 141
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TABLE R.8

TENSILE LAP SHEAR STRENGTH AT 200°F
USING 6-4 TITANIUM ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 1 Failu29 Mdhe

RBIB-A07-41-2 2399 Cohesive-in Adhesive

RB 1B-A07-41-5 2335 Cohesive-in Adhesive

RB IB-A07-42-3 2291 Cohesive-in Adhesive

RB1B-A07-43-1 2269 Cohesive-in Adhesive

RBIB-A07-43-4 2499 Cohesive-in Adhesive

RBIB-A07-44-2 2364 Cohesive-in Adhesive

RBIB-A07-44-5 2225 Cohesive-in Adhesive

RBIBA07-45-3 2252 Cohesive-in Adhesive

RBIB-A0746-1 2248 Cohesive-in Adhesive
RB IB-A07.46-4 2299 Cohesive-in Adhesive

Average 2318

Std. Dev. 59
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TABLE R.9

TENSILE LAP SHEAR STRENGTH AT -650F
USING 6-4 TITANIUM ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength

1NWI Failure Mode

RBIB-A07-41-3 2929 Cohesive-in Adhesive

RBIB-AO"-42-1 2896 Cohesive-in Adhesive

RBIB-A07-42-4 3067 Cohesive-in Adhesive

RBIB-A07-43-2 2867 Cohesive-in Adhesive
RBIB-A07-43-5 3224 Cohesive-in Adhesive

RBIB-A07-44-3 2940 Cohesive-in Adhesive

RB1B-A07-45-1 2791 Cohesive-in Adhesive

RBIB-A07-454 3040 Cohesive-in Adhesive

RB I B-A07-46-2 2715 Cohesive-in Adhesive

RB1B-A07-46-5 3342 Cohesive-in Adhesive

Average 2981

Std. Dev. 95
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TABLE R. 10
TENSILE LAP SHEAR STRENGTH AT 750F
USING 2024-T3 ALUMINUM ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
R 91 B- -ei-primer Modea

RB1B-A23-14-2 4063 Adhesive-primer to metal
RB1B-A23- 14- 4016 Adhesive-primer to metal
RBIB-A23- 15-4 4208 Adhesive-primer to metal
RBIB-A23-16-1 3845 Cohesive-in Adhesive
RB1B-A23-16-5 4568 Adhesive-primer to metal
RBIB-A23-17-6 4462 Adhesive-primer to metal
RBlB-A23-20-3 4899 Adhesive-primer to metal
RB 1 B-A23-29-4 4213 Adhesive-primer to metal
RBD1B-A23-33-3 4379 Adhesive-primer to metal
RBIB-A23-33-7 4289 Adheslve.primer to metal

Average 4294
Std. Dev. 138
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TABLE R. 11
TENSILE LAP SHEAR STRENGTH AT 200OF
USING 2024-T3 ALUMINUM ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number Failure Mode

RB 1B-A23-14-1 2966 Cohesive-in Adhesive

RB 1B-A23-15-6 2988 Cohesive-in Adhesive

RB 1B-A23-16-7 3019 Cohesive-in Adhesive
RB1B-A23-17-1 2946 Cohesive-in Adhesive
RIB1B-A23-17-4 3091 Cohesive-in Adhesive

RBIB-A23-20-2 3061 Cohesive-in Adhesive

RB1B-A23-20-7 3112 Cohesive-in Adhesive

RB 1B-A23-29-6 3222 Cohesive-in Adhesive
RB I B-A23-33-2 3254 Cohesive-in Adhesive
RB1B-A23-33-6 3146 Cohesive-in Adhesive

Average 3081
Std. Dev. 72
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TABLE R. 12

TENSILE LAP 3HEAR STRENGTH AT -650F
USING 2024-T3 ALUMINUM ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH FOR EA 9394 ADHESIVE BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 95 Failure Mlde

RB 1B-A23-14-4 4273 Adhesive-primer to metal

RB I B-A23-15-2 4207 Adhesive-primer to metal
RB 1B-A23-15-7 4257 Adhesive-primer to metal

RB 1B-A23-16-4 4330 Adhesive-primer to metal

RB 1 B-A23-17-2 3953 Cohesive-in Adhesive

RB1B-A23-20-4 4419 Adhesive-primer to metal

RB 1B-A23-20-6 3883 Cohesive-in Adhesive
RB 113-A23-29-1 4188 Adhesive-primer to metal
RB1B-A23-29-3 4281 Adhesive-primer to metal

RB IB-A23-33-5 4233 Adhesive-primer to metal

Average 4203

Std. Dev. 102
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APPENDIX S

RESULTS OF INDIVIDUAL TEST SPECIMENS
TO DETERMINE THE EFFECT OF SURFACE

PREPARATION ON TENSILE LAP SHEAR AND
FLOATING ROLLER PEEL STRENGTHS
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TABLE S. 1

EFFECT OF PANTA SURFACE PREPARATION ON UNPRIMED
ALUMINUM ADHERENDS, INDIVIDUAL TENSILE LAP

SHEAR SPECIMEN STRENGTH AT 750F FOR
EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength

umb MialM
RB1B-A1O-193-1 5042 Adhesive-Metal to Adhesive

RB1B-A1O-193-2 4939 Adhesive-Metal to Adhesive

RBIB-AIO-193-3 4380 Adhesive-Metal to Adhesive

Average 4787

Std. Dev. 236
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TABLE S.2

EFFECT OF PANTA SURFACE PREPARATION ON UNPRIMED
ALUMINUM ADHERENDS, INDIVIDUAL TENSILE LAP

SHEAR SPECIMEN STRENGTH AT 750F
AFTER 30 DAYS AT 140OF AND 95-100% R.H.
FOR EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 4i Failure Modh

RBIB-A1O-193-4 4519 Adhesive-Metal to Adhesive

RB1B-AIO-193-5 4321 Adhesive-Metal to Adhesive
RB1B-Avg-193-6 4628 Adhesive-Metal to Adhesive

Average 4489

Std. Dev. 129
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TABLE S.3
EFFECT OF SANDED SURFACE PREPARATION ON UNPRIMED

ALUMINUM ADHERENDS, INDIVIDUAL TENSILE LAP
SHEAR SPECIMEN STRENGTH AT 75OF

FOR EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 1 Failure Mode

RB1B-A1O-146-1 1462 Adhesive-Metal to Adhesive
RB1B-AIO-146-3 1397 Adhesive-Metal to Adhesive
RBIB -AIO0-146-5 1712 Adhesive-Metal to Adhesive

Average 1524

Std. Dev. 148
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TABLE S.4

EFFECT OF SANDED SURFACE PREPARATION ON UNPRIMED
ALUMINUM ADHERENDS, INDIVIDUAL TENPSILE LAP

SHEAR SPECIMEN STRENGTH AT 75"F
AFTER 30 DAYS AT 140OF AND 95-100% R.H.

FOR EA 9394 ADHESIVE, BATCH NG. 0010

Tensile
Specimen Lap Shear Strength
Number 13 eailurt Mode

RB IB-AI0-146-2 1434 Adhesive-Metal to Adhesive

RBIB-A1O-146-4 1395 Adhesive-Metal to Adhesive
RBIB-AIO-146-6 1532 Adhesive-Metal to Adhesive

Average 1454

Std, Dev, 61
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TABLE S.5

EFFECT OF SANDED SURFACE PREPARATION ON BR 127 PRIMED
ALUMINUM ADHERENDS, INDIVIDUAL TENSILE LAP

SHEAR SPECIMEN STRENGTH AT 750F
FOR EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number od

RBIB-A1O-147-1 2914 Adhesive-Primer to Metal

RBIB-AIO-147-3 2852 Adhesive-Primer to Metal

RB1B-A10-147-5 2818 Adhesive-Primer to Metal

Average 2861

Std. Dev. 52
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TABLE S.6

EFFECT OF SANDED SURFACE PREPARATION ON BR 127 PRIMED
ALUMINUM ADHERENDS, INDIVIDUAL TENSILE LAP

SHEAR SPECIMEN STRENGTH AT 75°F
AFTER 30 DAYS AT 140°F AND 95-100% R.H.

FOR EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
NUmber 2i34 Failuvr Mode

RBIB-AIO-147-2 2340 Adhesive-Primer to Metal
RBIB-A1O-147-4 2042 Adhesive-Primer to Metal

RBIB-AvI-147-6 2207 Adhesive-Primer to Metal
Average 2196

Std Dev. 94
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TABLE S.7

EFFECT OF WET AGING AND SANDED SURFACE PREPARATION
ON UNPRIMED GRAPHITE/EA 9396 EPOXY ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 750F FOR EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Numbea O- Failure ModF

RB1B-A10-176-1 2020 In Laminate First Ply
RBIB-A1O-176-2 1580 In Laminate First Ply
RBI1B-AIO0-176-3 1870 In Laminate First Ply

Average 1823

Std. Dev. 102
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TABLE S.8

EFFECT OF WET AGING AND SANDED SURFACE PREPARATION
ON UNPRIMED GRAPH1TE/EA 9396 EPOXY ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 750F AFTER 30 DAYS AT 140OF AND 95-100% R.H.

FOR EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
N b, 9.i Falure Mod-c

RBIB-AIO-176-4 1666 In Laminate First Ply

RBIB-A1O-176-5 1883 In Laxiainate First Ply

RB1B-AIO-176-6 1631 In Laminate First Ply

Average 1727

StL DMv.
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TABLE S.9

EFFECT OF PASA JELL 105 SURFACE PREPARATION
ON UNPRIMED ALUMINUM ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 750F FOR EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength
Number 9i Failure Mode

RBIB-A1O-192-1 4539 Adhesive-Piimer to Metal

RB IB-A 10-192-2 4717 Adhesive-Primer to Meta

RBIB-A1O-192-3 5059 Adhesive-Primer to Metal

Average 4772

Std. Dev. 132
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TABLE S. 10

EFFECT OF PASA JELL 105 SURFACE PREPARATION
ON UNPRIMED ALUMINUM ADHERENDS,

INDIVIDUAL TENSILE LAP SHEAR SPECIMEN
STRENGTH AT 750F AFTER 30 DAYS AT 140°F AND 95-100% R.H.

FOR EA 9394 ADHESIVE, BATCH NO. 0010

Tensile
Specimen Lap Shear Strength

RBBA 2 38i hivlure Moet

RBIB-A1O-192-4 3786 Adhesive-Primer to Metal

RBIB-AIO-192-5 3772 Adhesive-Primer to Metal
RBI1B-AIO0.,192-6 3624 Adhesive-Primer to Metal

Average 3727

Std. Dev. 64
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TABLE S. 11

EFFECT OF PANTA SURFACE PREPARATION ON
ALUMINUM AND SANDED SURFACE PREPARATION

ON GRAPHITE/EA 9396 EPOXY UNPRIMED ADHERENDS,
INDIVIDUAL FLOATING ROLLER PEEL SPECIMEN

STRENGTH AT 75°F FOR EA 9394 ADHESIVE, BATCH NO. 0010

Floating Roller
Specimen Peel Strength

e LI FailiMo
RBIB-B1O-194-1 16.2 Cohesive-in Adhesive

RBIB-B1O-194-2 13.9 Cohesive-in Adhesive

RBIB-BIO-194-3 14.3 Cohesive-in Adhesive

RBIB-BIO-194-4 25.8 Cohesive-in Adhesive

RBIB-B1O-194-5 15.8 Cohesive-in Adhesive

Average 15.2

Std. Dev. 1.0
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TABLE S. 12

EFFECT OF PANTA SURFACE PREPARATION ON
ALUMINUM AND SANDED SURFACE PREPARATION

ON GRAPH1TE/EA 9396 EPOXY UNPRIMED ADHERENDS,
INDIVIDUAL FLOATING ROLLER PEEL SPECIMEN STRENGTH

AT 750F AFTER 30 DAYS AT 140°F AND 95-100% R.H.
FOR EA 9394 ADHESIVE, BATCH NO. 0010

Floating Roller
Specimen Peel Strength

wLI Failure Mode

RB IB-B 10-195-1 13.5 Cohesive-in Adhesive

RB IB-B 10-195-2 12.8 Cohesive-in Adhesive

RB1B-B1O-195-3 12.2 Cohesive-in Adhesive

RB IB-B 10-195-4 13.8 Cohesive-in Adhesive

RB 1B-B i0-195-5 13.2 Cohesive-in Adhesive

Average 13.1

Std. Dev. 0.6
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